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Executive Summary

Purpose

Local telephone customers could face billions in rate increases if the
local telephone companies lose their large-volume customers due to
bypass. Bypass occurs when customers use available technologies, such
as microwave and satellite transmission facilities, to avoid using certain
local telephone company facilities. Increased local telephone rates could
reduce the affordability of telephone service.

This report provides the Congress with data that will be useful in 1ts
oversight and regulation of the nation’s telecommunications industry
GAO’s review relates to:

the extent of and reasons for bypass. The results are based on GAO’s
interviews with 82 large-volume telephone users in Colorado and Massa-
chusetts and review of 3 other bypass studies.

the impact that bypass may have on local telephone company revenues.
GAO analyzed two simulation models that can estimate nationwide
bypass revenue loss associated with long-distance calls.

observations on current regulatory actions and other options available
to policymakers for addressing bypass concerns.

Background

The Federal Communications Commission is concerned about bypass
because it can affect the Commission’s ability to ensure that the nation’s
telecommunications policy of reasonable charges, universality of ser-
vice, efficiency, and innovation is met.

Bypass occurs because the regulated rates of local telephone companies
can exceed the costs and prices of unregulated competitive suppliers of
telephone service Regulated prices can be higher because they include
both the actual or economic costs of providing service and an allocated
share of overhead or fixed costs of the local telephone company.

In 1982 the Commission changed its method for recovering certain inter-
state telephone costs, in part, as a way of limiting bypass. This “‘access
charge” decision provided for local telephone companies to recover a
part of their costs from all customers rather than a previous method
that recovered these costs only from those making interstate long-
distance calls. Accordingly, local telephone companies were permitted to
add to their regular charges, a monthly charge for each telephone line.
While the Commission has changed the amount since 1982, the current
monthly charge can range up to $6.
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Executive Surumary

In changing its method for recovering telephone costs, the Commission
stated that the access charge decision may deter customers from
bypassing the local telephone company because the decision permits a
reduction in interstate long-distance usage charges. Various groups have
voiced concerns about the monthly line charge because it increases tele-
phone bills for customers who do little or no interstate calling and
reduces the affordability of telephone service.

Results in Brief

GAO’s survey and 3 other studies indicate that 16 to 29 percent of large-
volume telephone company customers are bypassing their local tele-
phone companies. In addition, 19 to 563 percent of the large-volume cus-
tomers are considering plans to initiate or increase bypass activity.
These customers were bypassing to reduce their costs and improve ser-
vice and will continue to bypass for these reasons.

Bypassing could significantly reduce local telephone company revenues.
For example, the Bell operating companies estimate that the loss of 1
percent of their business customer locations could represent from 14 to
48 percent (depending on the state) of their total long-distance revenues.
GAO's review of two simulation models showed that the two models over-
estimated the actual amount of 1984 revenues that local telephone com-
panies could have lost in interstate markets due to bypass. Despite their
weaknesses the two models do indicate that substantial future revenue
could be lost.

The Commission initiated in June 1986 an evaluation of bypass issues
and its access charge decision Because increased bypass could reduce
telephone service affordability, GAO agrees with the Commission that a
reassessment is needed which addresses specifically the relationship
between bypass actions and national telephone goals, including unm-
versal service and reasonable charges.

m
GAO’s Analysis

Extent of and Reasons for
Bypass

From its interviews, GA0 found that 20 out of 68 large-volume customers
were using bypass systems. Of the 68 customers, GA0 found that 25 had
future bypass plans, including the 14 who already had bypass systems
and 11 others. These bypassers were continuing to use local telephone
companies for more than 75 percent of their telecommunications use.
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GAO also found that (1) bypass systems are being used for both voice
and data transmissions, (2) several bypass technologies are being used,
with the most popular being microwave, cable/wire, and fiber optics,
and (3) the typical bypass system is owned and used by a single com-
pany for mostly local or intrastate services.

The customers reported that they were bypassing because the telephone
company could not provide a particular type of service or could not pro-
vide the same reliability, flexibility, and security that a bypass system
can. The customers also said that bypass alternatives offer similar ser-
vices at a lower cost and allow them to better control and budget for
telecommunications service.

Impact on Revenues

GAO found that no definitive studies are available to show the impact
that bypass could have on local telephone company revenues. However,
in late 1984 the Commission’s staff and Bell Communications Research
developed simulation models that determine how interstate access rev-
enue could decrease due to bypass in a fully competitive market. The
two models suggest widely differing losses at current prices—the Com-
mission model suggests $4 billion while Bell Communications Research
suggests a $10 billion loss per year. As a matter of perspective, local
telephone company revenues were about $74 billion in 1984, of which
$14.5 billion were from interstate access services regulated by the
Commission.

The two models contain estimates of revenue loss due to bypass. How-
ever, the model results were not precise and should not be used as fore-
casts of revenue loss. The models overestimate near-term bypass
because they assume that all customers and long-distance carriers have
fully adjusted to financial incentives to bypass. In practice, such adjust-
ments may take some time, during which market conditions are
changing so that the actual outcome can be expected to vary tfrom the
model results

Observations on Current
Regulatory Options

GAO’s review of survey and simulation model results demonstrates limi-
tations with the current bypass data available to address the question of
how effectively the access charge decision will deter the undesirable
consequences of bypass associated with long-distance calls. The decision
has been criticized for its potential negative impact on two of the
nation’s telecommunications goals—reasonable telephone charges and
universal service In response, the Commission has reconsidered and
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modified its original decision, in part, to give local telephone companies
more flexibility to set charges for interstate access services. In addition,
the Commission initiated a review in June 1986 of the effect of its access
charge decision, including bypass issues. Other regulatory options have
been proposed by states and other interested parties that are available
for further consideration by the Commission. These mclude reducing the
regulatory control over local telephone companies and changing the
pricing structure for certain telephone services.

&
Recommendations

GAO is making no recommendations

L
Agency and Industry
Comments

GAO requested comments on a draft of this report from the Commission
and Bell Communications Research. The Commission’s Managing
Director stated that overall the report reflects the views of the Commis-
sion. The Director, Regulatory Policy Analysis of Bell South Corporation
(previously Director of Governmental Affairs at Bell Communications
Research and responsible for the bypass model), commented that the
critique of Bell Communications Research bypass model was fair and
well reasoned. Both commenters also suggested clarifications or revi-
sions which were incorporated where appropriate.
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Chapter 1

Introduction

Telecommunication users “bypassing” the local telephone company and
the potential impact on local telephone rates have emerged as significant
policy concerns to the Congress, the Federal Communications Commis-
sion (FcC), and state legislatures and regulatory commissions. Bypass
occurs when customers (usually large businesses) do not use the local
telephone company facilities that are widely used by the general public
to meet all or a portion of their communications needs. Instead, cus-
tomers use alternative facilities for their telecommunications services
and thus bypass the local telephone company. Since the revenues from
these large businesses comprise a sizable share of local telephone com-
pany revenues, their loss could induce the local telephone company to
recover its costs through increased rates to remaining customers.
Increased rates may reduce the likelihood of the nation maintaining two
of its telecommunications goals—universality of service and reasonable
charges.

Bypass of the local telephone company is not just a recent occurrence. In
the past two decades, many organizations bypassed the local telephone
company to meet specialized communications needs not generally
offered to the public. For example, utilities and railroads established
private telecommunications systems for their monitoring and emergency
purposes. Telephone companies also provided certain services to their
customers over specialized facilities that differed from those available
through their switched network.

However, rapid technological change in the telecommunications industry
has paved the way for a more competitive industry structure which can
encourage alternative providers to offer services that bypass the gen-
eral offerings of the local telephone company. One contributor to this
change has been the development of alternative transmission technolo-
gies such as microwave and satellite systems.!

Telecommunications users now have greater choices of telecommunica-
tions services, with many more providers and a wider range of transmis-
sion technologies. Users have the opportunity to consider the
telecommunications service provider’s price, quality, and technical capa-
bility before choosing their telecommunications service. Price 1s a partic-
ularly important factor, since regulated telephone company prices may
not reflect the actual cost the telephone company incurs in providing the
service and may be higher than the prices charged by other providers. If
regulatory pricing policies do not enable the local telephone company to

! Alternative technologies are described i appendix V
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offer prices that compete with alternative providers, users have an
incentive to select a provider that can offer a similar service at a lower
price, and thus bypass the local telephone company.

The regulatory concern regardin

adverse impact that bypass could have
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tomers reducing subscribership to telephone company services could
reduce teilephone company revenue to the extent that the company
might have to cover its costs by raising its rates to remaining custorers.
Rising service rates could lead to more bypass, further rate increases,
and a loss of residential subscribers. If many subscribers can no longer
afford telephone service, then the effects of bypass could limit satis-
fying the nation’s goal of universal service—providing widespread tele-
phone service to the American public.
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responsibility for regulating the local telephone company, have
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exprebbeu concerns about the pOLeIIle,l effects of ‘prdbb on local tele-
phone company rates and subscribership. Their concerns have led them
to consider whether a need exists to change both the way the local tele-
phone companies are regulated and the way services, particularly access
for interstate long-distance services,? are priced.

Bypass was a significant issue in an FCC proceeding dealing with the
pricing of access for interstate long-distance services. In December 1982,

FCC dec1ded that the traditional practice of recovering a large share of
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calls was inefficient and led to discrimination among users. FCC also
aenermmeu that this method of pr l(,lI\g pronaeu incentives for Illgﬂ-
volume customers to bypass the local telephone company’s facilities for
access to mterstate service. Without a change in pricing, FCC was con-
cerned that bypass would lead to increases 1n local telephone rates and,

therefore, pose a threat to continued customer subscribership.

FCC, therefore, adopted its access charge decision (93 FcC 2nd 241
(1983)), which changed its method of pricing for interstate long-chstance

access serv1ces Before the access charge dec151on costs for mterstate
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recovering the interstate allocation of local telephone company costs
only from those who made long-distance interstate calls. With the access
charge decision, this method of pricing changed to include a flat monthly
charge to all subscribers. Through this “subscriber line charge,” Fcc
planned to recover certain costs of the local telephone company from all
subscribers rather than only from those who make interstate long-dis-
tance calls by requiring them to pay flat monthly charges ranging up to
$6 per month per line. The subscriber line charge has the effect of
increasing each customer’s telephone bill by the amount of the charge;

hnf nt tha o +im 14 Aarraacne tha rmictamar’e nar.-minitta nha n far
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interstate long-distance calls.

State regulatory commissions, consumer representatives, many small
and rural telephone companes, and others voiced concern over these
subscriber line charges because of the potential impact on rates and cus-
tomer subscribership. Their concern was that requiring subscribers to
pay additional charges could raise the total cost of telephone service for
those who make limited use of interstate long-distance service and, con-
sequently, could cause some residential subscribers to discontinue tele-
phone service.

The Congress also expressed concern about the impact of the subscriber
line charge on telephone affordability and subscribership. During the
98th Congress, the House of Representatives passed legislation which
prohibited subscriber line charges for residential and single-line business
customers. The Senate considered legislation (S. 1660) to postpone such
charges for 2 years while further study on issues such as bypass was
conducted. In February 1984, rcc decided to implement the subscriber
line charge on multiline businesses but postponed the charge for residen-
tial and single-line business customers while it studied the bypass issue.
Consequently, congressional action on the subscriber line charge was
suspended.

FCC, in March 1984, initiated a study of bypass and issued its findings in
a December 1984 report. At the same time, in a separate action, FCC
modified its access charge decision in which it established a subscriber
line charge for residential and single-line business users limited to $1 per
month beginning in June 1985 and capped at $2 beginning in June 1986.
Any increase in this amount will be subject to further study. Accord-
ingly, FCC began proceedings in June 1986 to determine whether any
modifications to its plan are necessary. Bypass again is likely to be a
significant issue in FCC’s determination.
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. .|
The Nation’s
Telecommunications
Policy Goals

The Communications Act of 1934 (47 U.S.C. 151 et seq.) provides FCC's
enabling legislation. Title I of the act contains the national policy for
common carrier® telecommunications. The act created rcc

‘.. .for the purpose of regulating interstate and foreign commerce in comrmunication
by wire and radio so as to make available, so far as possible, to all the people of the
United States a rapid, efficient, Nation-wide, and world-wide wire and radio commu-
nication service with adequate facilities at reasonable charges ”

FCC in recent years has interpreted this policy statement, although gen-
eral in nature, to encompass several goals—efficiency, universality of
service, reasonable charges, and innovative services.

_
FCC’s Common Carrier

Activities

FCC is an independent federal agency headed by five commissioners, one
of whom serves as Chairman. Commissioners are appointed by the Pres-
ident and approved by the Senate for terms not to exceed 5 years. The
commissioners supervise all FCC activities, delegating responsibilities to
staff units, bureaus, and committees of commmissioners.

In fiscal year 1986, rcc budgeted about $12.5 million and 332 staff posi-
tions for its common carrier activities Most FCC work 1n this area is car-
ried out by its Commmon Carrier Bureau, whose functions include

developing, recommending, and administering common carrier policies;
conducting adjudicatory and rulemaking proceedings, including rate and
service investigations;

determining the lawfulness of carrier tariffs;

acting on applications for service, facility, and radio authorizations;
reviewing carrier performance;

conducting economic research and analysis;

admunistering Commission accounting and reporting requirements;
conducting compliance and enforcement activities; and

recommending, for FCC prescription, annual depreciation rates for
classes of communications plant.

Objectives, Scope, and
Methodology

Our objectives in this review were to (1) obtain information about
bypass of local telephone companies and (2) provide the results to the
Congress for its use in oversight and regulation of the nation’s telecom-
munications industry. Specifically, we are providing information on

3A common carrier 1s a company, orgamzation, or individual providing wire or electronic communica-
tions services for hire
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(1) the extent of bypass, (2) why bypass is occurring, (3) the impact that
bypass may have on telephone company revenues and rates, and (4)
current and proposed regulatory policies that might deter bypass.

To understand bypass and the telecommunications environment, we
obtained legislative and regulatory histories on the domestic common
carrier industry, all recent FCC decisions, and information collected and
presented by FCC in its bypass proceedings. This included our reviewing
responses to FCC’s (1) March 1984 request for information on bypass, (2)

annace charda nranoadin nd (AN invactigatinn nf rartain tariffe Wo
aCCess cnar &C PL Ubbbulll&, anG (o) uivESuiganln U1 cervain tariiis. we

also obtained information at several state commissions, including all
information provided to the New York State Public Service Commission
investigation of bypass. We also interviewed numerous officials from
FCC, state public utility commissions, local telephone companies, and
interexchange carriers such as American Telephone and Telegraph
(At&T) and McI Telecommunications Corporation (McD).t In addition, we
hired six consultants knowledgeable in the field of telecommunications.
The consultants met with us to discuss relevant issues and to identify
specific information we would need for our review. They also reviewed
our technical analyses and draft material and provided comments.
These consultants are listed in appendix 1.

To determine what is known about the extent of bypass and why tele-
communications users bypass the local telephone company, we obtained
numerous surveys conducted for telephone companies, user groups, and
other orgamizations. We used only published survey information or
information presented to FcC. We did not evaluate the validity of the
data or the methodologies used for the various surveys. Additional
information about the surveys we used 1s contained in chapter 3 These
surveys are listed in Appendix II. In addition, we interviewed 82 organi-
zations in Colorado and Massachusetts that currently bypass or are
likely to consider bypass in light of their large telecommunications costs.
We chose telecommunications users in these two states because both had
large metropolitan areas where a variety of large businesses are located.
As noted earlier, large businesses are generally viewed as the most likely
bypass candidates. The organizations we interviewed do not represent a
statistically valid sample. Our results are not projectable to overall
bypass activity in either Colorado or Massachusetts nor are bypass
activities in these states necessarily representative of bypass activity in
other states. From these interviews, however, we obtained useful infor-
mation on these organizations’ bypass activities, their reasons for

4An mterexchange carrier 1s a provider of telecommurucations long-distance service
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bypass, and their use of local telephone company facilities Appendix III
contains summary information on the organizations we interviewed and
the methodology we used to select interviewees.

To determine the impact of bypass on telephone company revenue and
telephone rates, we reviewed the available information on revenue loss
due to bypass. Most of the information did not focus on historical evi-
dence but presented estimates of potential revenue loss due to bypass
for interstate services. We considered all nationwide and regional eco-
nomic estimates but concentrated on the estimates by Bell Communica-
tions Research (BCR) and FcC.? As chapter 4 details, the two models we
reviewed were the only available simulation models that were nation-
wide and structured to allow for our analysis BCR actually developed
two models. One was detailed and widely circulated. The other, a more
abbreviated model, was made available to FCC and Ga0. Since BCR was
not able to fully document the detailed model due to its proprietary
data, we could not fully evaluate its logic or assumptions. Thus, we ana-
lyzed the abbreviated model which, BCR suggests, corresponds to the
detailed model in approach, assumptions, and results. To assess the
quality of the data and the limits of the specific models, we (1) evalu-
ated the models in terms of standard economic modeling approaches, (2)
discussed the models with FcC and BCR staff and certain model altera-
tions with rcc staff, and (3) considered additional cost information and
tariff offerings.

Finally, as a basis for discussing how bypass activities and goals of the
Communications Act of 1934 would be affected by current and proposed
regulatory decisions concerning bypass, we considered (1) the act’s leg-
islative and regulatory histories as well as recent FCC decisions, (2) the
economic information on public utility regulation and industrial organi-
zation as it applies to telecommunications, (3) information collected and
presented by both Fcc and the New York State Public Service Commis-
sion in their investigations on bypass and related matters, and (4) infor-
mation from the states on current and proposed regulatory activity
concerning bypass.

5The FCC model 1s not an official document of the FCC Instead, 1t 1s a staff working paper which was
prepared by FCC's Office of Plans and Policy
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How This Report Is
Organized

Our field work was conducted from June 1984 through April 1985 at Fcc
headquarters, Washington, D.C.; the New York Public Service Commis-
sion, Albany, New York; and at several locations in Colorado and Massa-
chusetts. We performed our work in accordance with generally accepted
government auditing standards.

In addition to thie
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chapters as described below:
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Chapter 2 provides the background for understanding the telecommuni-
cations industry and the services 1t provides. It details the structure of
local telephone company facilities and discusses how bypass generally
avoids use of these facilities. Readers who have sufficient working
knowledge of the communications industry and local telephone company
facilities may wish to go directly to chapter 3 after reading chapter 1.

Chapter 3 discusses the results of several surveys conducted by other
groups and our interviews with telecommunications users. Included is
information on the amount of bypass, characteristics of bypass, reasons
for bypass, and impact of bypass on use of telephone company services.

Chapter 4 contains information on how bypass affects telephone com-
pany revenues and rates. It assesses two simulation models that eval-
uate the potential for revenue loss due to bypass of interstate access
services.

Chapter b presents observations on bypass regulatory actions. It also
discusses current and proposed regulatory policies affecting the local
telephone company and whether these policies could both mitigate
adverse bypass effects and continue to achieve the nation’s telecommu-
nications goals.
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Chapter 2

)

Understanding How Bypass of Local Telephone
Company Services Has Developed

Bypass of the local telephone company is now more viable due largely to
the evolution occurring in the telecommunications industry. Domestic
common carrier telecommunications is changing from a highly monopo-
lized structure to a more competitive one. To obtain a detailed under-
standing of bypass, one needs information about the telecommunications
common carrier industry—particularly the domestic transmission
market-——the services it provides, and the technical elements that estab-
lish its structure. This chapter addresses the following four questions
that are beneficial for an in-depth understanding of bypass:

What telephone transmission services are available?

How has the domestic transmission industry changed to provide users
with more alternative carriers?

What essential features of the local telephone company provide trans-
mission services?

How does bypass of the local telephone company occur?

L. |
Telecommunications

Transmission Services

Voice telephone communications is the primary telecommunications
transmission service in the United States. Other services include trans-
mission of telegraph, data facsimile, and radio and television program-
ming. The common carrier industry provides these services for hire in
the form of local or long-distance services. Both local and long-distance
services include “switched” services, which allow customers to reach
numerous points not specified in advance, or “dedicated” services,
which allow customers to reach only specified locations. The following
describes the major categories of local and long-distance services.

Local Services

Local services range from basic telephone service used by most residen-
tial customers to more specialized services used primarily by businesses.

Local Exchange Service is a service that provides users with the ability
to originate and receive calls within a defined local calling area. It also
allows users to access multiple interexchange carriers through 1ts
switched network. This basic service is typically provided under a
tariff! that allows the customer either flat-rate or measured-rate billing.
With flat-rate billing, the customer can make an unlimited number of
local calls for a fixed monthly charge. With measured-rate billing (also

1 A taniff 1s filed with FCC and state public utihty commussions and provides a schedule goverming
any generally apphcable charge, characteristic, regulation, or practice assoctated with a regulated
telecommunications service
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called measured service), the customer pays a lower fixed rate plus an
additional charge for local calls 1n excess of a specified monthly
allotment.2

Two services that are used mostly by businesses are Centrex and tie
line. Centrex 1s a switched service that provides special features such as
calling within an intracompany location by dialing only a few numbers.
Like the basic service, Centrex has the ability to originate and receive
calls within a defined calling area and provide access to interexchange
carriers. Tie line is a dedicated service used to hink, on a continuous
basis, two or more private branch exchanges (pBxs) in different loca-
tions. PBXs are private switching systems that are usually located on the
user’s premise to serve the telephones at that location.

The local telephone company also provides access services that enable
customers and interexchange carriers to access one another Switched
access is a service that uses the local company’s switched facilities to
access the interexchange carrier. As mentioned above, switched access
is a component of local exchange service. It i1s billed on a per-minute-
usage basis. Special access is a service that does not use the local com-
pany’s switching facilities. Instead, the local company transmits the call
to the interexchange carner over a line dedicated to the customer’s use
Special access is billed on a flat monthly basis.

Long-Distance Services

Long-distance services generally provide transmission between two or
more local calling areas. These services can be provided using switched
or dedicated facilities. These services are generally provided on both an
mntrastate and interstate basis. The following describes long-distance
services provided by At&T. Other interexchange carriers offer similar
services which are often referred to as “like” services.

Message Telecommunications Service (MTS) is a switched service that
permits a user to reach potentially any telephone customer in the United
States. It is used by both residential and business customers and is the
most frequently used long-distance telecommunications service. The cus-
tomer is generally billed for this service on a message-by-message basis.

ZMeasured service charges per local call can also vary by the time of day, day of the week, distance,
and length of call
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Wide Area Telecommunications Service (WATS) is a switched service that
is similar to MTS. Customers are predominantly businesses with a sub-
stantial volume of long-distance calls to or from a wide geographical
area. WATS permits a customer to be billed based on volume rather than
on a per-minute basis. WATS customers are billed on the basis of the ser-
vice areas from which they choose to receive or originate calls. For
example, for an interstate WATS customer, the United States is divided
into six service areas, or bands, that extend outward from, but do not
include, the customer’s home state. Service area 1 contains the states
contiguous to the home state (but not including 1t) and sometimes one or
two nearby states. Each successive service area includes the previous
service area plus additional states. Service area 6 encompasses the
entire United States (including Alaska, Hawaii, and Puerto Rico) but not
the home state. Intrastate wATS is also available in most states. However,
under current tariff provisions, customers must purchase separate lines
to terminate interstate and intrastate wWATS calls.

Megacom is a switched service that requires customers to make arrange-
ments for access via their own facilities, AT&T private line service or
local telephone company special access service. Megacom has both a flat
minimum monthly charge and distance and usage sensitive charges.
AT&T began offering Megacom service in November 1985. It differs from
previous AT&T services, since the access portion of the long-distance ser-
vice is provided separately. The demand for Megacom service comes pri-
marily from businesses.

Private line services are services provided between or among two or
more points over facilities dedicated to a particular customer’s use. Var-
ious types of services are available on a private-line basis, including
voice, data, facsimile, and audio/ video programming transmission The
demand for private line services comes primarily from businesses.

While many private line services can be approximated using switched
services, private lines offer the following advantages:

Private lines incur a specified charge that is independent of the amount
of use. They may be more economical when a customer’s traffic is heavy
enough and the geographic calling pattern lends 1tself to such use.
Private line services often require less time to establish a connection.
Private line services are dedicated to the customer and not shared,
thereby ensuring connection at all times.
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Changing Structure

of the
Telecommunications
Transmission Industry

Software Defined Network (SDN) 1s a private line service that integrates
use of AT&T’s MTS switched network and customized, computerized, net-
work features to create a private line network for customers. Customers
1dentify the specific points they wish to connect via SDN service and
have a specific numbering plan to call these locations. SDN also allows
customers to call points off their networks by dialing a single digit for
off-network access. SDN customers receive access to this service via (1)
their own facilities, (2) special access service, or (3) a new type of
switched access developed for spN and referred to as standard switched
access.

Over the last 30 years, the number of telecommunications transmission
providers who offer telecommunications services has increased The fol-
lowing discussion traces the evolution of the telecommunications trans-
mission market.?

Establishing a Nationwide
Telephone Network

The Bell System* and the independent telephone companies established
the early structure of the industry. Since the 1930’s, these companies’
facilities have been interconnected to provide a nationwide telephone
system, the Bell System controiled the bulk of transmission and
switching facilities and services.

The Bell System designed, built, and operated a communications system
that dominated the nation’s $75 billion telephone and telecommunica-
tions industry. The Bell System provided long-distance services through
AT&T (who was in partnership with the Bell-owned operating companies
(BoCs)) and the independent telephone companies It provided local ser-
vices to over 80 percent of the nation’s telephones in 48 contiguous
states through the 6,874 local exchanges of the BOCs.

3In analyzing the industry’s evolution, telecommunications 1s often viewed mn terms of two types of
service markets, terminal or customer prernuses equipment and transmission offerings This chapter
focuses on transmission offerings, since bypass of these services 1s the subject of this report

“Before the January 1, 1984, divestiture, the Bell System was a partnership of AT&T, 22 BOCs, the
Western Electne Company, and Bell Telephone Laboratories, Inc AT&T was defined as the parent
company The BOCs were the system’s principal domestic telephone operating companies, the
Western Electric Company, the system’s manufacturing arm, and Bell Telephone Laboratones, the
system'’s research and development arm

Page 23 GAO/RCED-86-66 Telecommuncations



Chapter 2
Understanding How Bypass of Local
Telephone Company Services Has Developed

More than 1,400 non-Bell telephone companies (independents) served
the remaining 20 percent of the market in primarily rural areas. The
independents are generally municipal or cooperative systems, except for
a few medium-sized companies that are subsidiaries of five independent
holding companies.

Over the years, the Bell System and the independents developed an
mterconnected telephone network that essentially served all of the
United States, extending telephone service to over 95 percent of resi-
dences and businesses. This network enabled customers to call nation-
wide through the interconnection of these companies’ transmission and
switching facilities.

Competition for Long-
Distance Services

Competition in the interstate market developed gradually, starting in
1959, when rcc ruled that individual businesses could construct and
operate private long-distance microwave transmission networks for
their own private use The advent of computers and the electronic
revolution, in conjunction with changing social and economic develop-
ments and needs, created new demands for specialized intercity commu-
nications services. In addition, technological development had improved
the capabilities of microwave transmission equipment. These develop-
ments provided the impetus for many large businesses and other entities
to build their own networks and receive telecommunications services at
lower costs than they might pay under telephone company prices.

Several other FcC and court decisions followed from 1969 to 1981 that
enabled new entrants to provide customers with interstate telecommuni-
cations services. These decisions allowed entry of the so-called other
common carriers (occs). The occs include specialized common carriers,
domestic satellite carriers, and resale carriers. Appendix IV contains a
chronology of key Fcc and court decisions allowing competition.

The specialized common carriers and domestic satellite carriers provide
private line services and services similar to MTs and wATS, Specialized
common carriers generally provide these services via their own intercity
microwave transmission facilities and leased facilities from AT&T while
domestic satellite carriers use satellites for transmission. Resale carriers
also provide private line services and services similar to MTS and wATS. In
addition, resale carriers can add specialized services such as data
processing capabihities to existing services thereby creating enhanced
services. These resale carriers are more specifically referred to as value-
added carriers or enhanced service providers. All resale carriers lease
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circuits from other carriers and use these circuits to provide service to
the final user.

The long-distance transmission market structure was significantly
changed when the Bell System was divested as part of a negotiated set-
tlement that took effect on January 1, 1984. In 1974, the Department of
Justice instituted an antitrust suit against AT&T, Western Electric, and
Bell Telephone Laboratories. Justice alleged that the Bell System had
used its dominant position in the telephone transmission and equipment
markets to suppress competition. In 1982, the various parties reached a
negotiated court settlement known as the Modification of Final
Judgment.’

The Modification of Final Judgment required AT&T to divest itself of its
corporate connection with the Bocs in exchange for the right to enter
unregulated markets such as the computer industry. The Judgment
divided the former Bell System territory into about 160 geographic
areas. The Bocs were given local exchange and exchange access service,
including local service and long-distance service, within their designated
geographic areas. AT&T was given long-distance services among the var-
ious geographic areas

Today, as a result of FcC and court decisions, some competition exists for
virtually all of AT&T’s interstate transmission offerings, including private
line and switched voice services. Competition for intrastate long-dis-
tance service, however, is not universal, since intrastate telephone ser-
vice regulation rests primarily with each state As of August 1985, 32
states had agreed to permit 0CCs to provide some intrastate telephone
service.

Monopoly Status for Local
Service

According to the Modification of Final Judgment, the BOCs were sepa-
rated from AT&T to isolate the monopoly elements of telecommunications
supply from competitive markets. The Modification of Final Judgment
considered only the provision of local exchange service provided by the
BoCs and independents to be a true ‘“‘natural” monopoly, everything else,
including interstate long-distance telephone service, was considered
competitive.

Many telecommunications experts have suggested, however, that recent
technological developments will lead to competition 1n local services.

5Unuted States vs AT&T, 552 F Supp 131 (DDC 1982)
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How the Local
Telephone Company
Plant Provides Local
Services

New technologies such as digital termination systems, local area net-
works, cellular radio, fiber optics, and teleports can be used to bypass
the local telephone company.® None of these technologies, however, are
currently considered to be a competitive alternative for providing ubiq-
uitous calling within an entire local area. However, some can provide a
service, similar to the local telephone company service, that provides
access to long-distance services.

Many telecommunications users can now bypass as a result of competi-
tion in the long-distance market and available technologies that can pro-
vide private telecommunications facilities. Recent concerns regarding
bypass focus on bypass of the local telephone company plant—specifi-
cally, access to interstate long-distance service. FCC, telephone compa-
nies, and users indicate that the local telephone company customers
have bypassed and will bypass the local company for this service. The
following section describes features of the local telephone company
plant to demonstrate how it provides local calling and access to long-
distance service.

Technical Features of the
Local Exchange

The local telephone company serves a geographic area comprised of one
or more local exchange(s).” Each exchange consists of a group of indi-
vidual users located in the same geographic area whose telephones have
been connected by wire to switching systems. Local exchange facilities
and equipment necessary to make both local and long-distance calls are
broken down into several principal components: customer premises
equipment, inside wiring, local loop, central switching office, and
trunks. These components are 1llustrated and defined in figure 2.1.

5The glossary defines these technologies and appendix V provides a detailed description of these
technologies as well as other technologies that can be used to provide local or long-distance transmis-
510N SErvices

7Since divestiture, the federal courts have redefined exchange as a geographic area known as a local

access transport area (I.ATA) for the BOCs This exchange area 1s usually larger than the exchange
area discussed above and can also be used to provide some long-distance services
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Figure 2.1: Local Exchange Facilities

and Equipment
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Customer premises equipment includes telephones and other equipment,

such as switchboards, on the customer’s premises.

Inside wiring is the copper wires that run from the telephones and
switchboards to the outside of the customer’s premises.

Local loop is the copper wires that run from outside the customer’s
premises to a central office.
Central office contains electromechanical or electronic switching sys-
tems that connect local loops to each other or to other telephone com-
pany facilities or to interexchange facilities.

Trunks are circuits connecting one central office to another or to inter-

exchange facilities.

Local Calls

Figure 2.2 illustrates how a telephone call between two customers (A &
B) served by the same local exchange is handled entirely by that
exchange’s facilities. For example, a call originating from customer A
would be carried along A’s local loop to the central office, where the
switching system would link A’s local loop with B’s, thereby establishing
an electronic communications pathway from A’s telephone to B’s tele-
phone. In urban areas, this pathway might be slightly more involved,
since large exchanges may have several central offices in order to
handle the greater volume of telephone customers. These central offices
are interconnected by ‘“‘tandem offices.” If caller A in figure 2.2 wished
to call C—who is served by a different central office within the same
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exchange—the communications pathway may be routed via a tandem
office. In either of these cases, however, the call is completed using only
the local exchange’s facilities

Figure 2.2: lllustration of Telephone Calis
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Local Access for Long-
Distance Calls

When a customer wishes to telephone someone served by a local
exchange outside his or her telephone company’s jurisdiction, the cus-
tomer’s local exchange can generally provide only the first part of the
communications pathway. This service is referred to as access for long-
distance service. The remainder is provided by a long-distance network
and by the receiver’s local exchange.

Figure 2.2 shows a simplified communications pathway between the two
local exchanges. The pathway begins with customer A’s local loop. Cus-
tomer A’s central office routes the call to the facilities of an inter-
exchange carrier. These facilities are often referred to as the
interexchange carrier’s “point of presence.” The interexchange carrier
carries the call from the interexchange facilities that serve the cus-
tomer’s local exchange to the interexchange facilities that serve the
recever’s exchange. The call is then routed to D’s central office, where
it 18 switched to D’s local loop, thereby completing the communications
pathway.
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Long-distance calling has been complicated since the divestiture of AT&T
As previously mentioned, the divestiture established new geographic
areas to govern AT&T’s and the Bocs’ jurisdictions. These are called *local
access and transport areas.” With the creation of LATAS, four different
types of long-distance calls become possible: (1) intrastate intra-LATA
calls (2) intrastate 1inter-LATA calls, (3) interstate inter-LATA calls, and (4)

o intra-1ATA calls. These are lustrated 1n figure 29
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Figure 2.3: Local Access and Transport Areas
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Intrastate intra-LATA calls. Service between local exchanges located
within the same LATA (caller A to caller B) 1s generally provided by the
BOC that serves that LATA. Only 10 state public utility commissions have
allowed AT&T or the 0CCs to offer intra-LATA service

Intrastate inter-LATA calls. Calls made between different LATAs within

the same state (caller A to caller C) are governed both by the provisions
of the Ar&T divestiture settlement and by state regulatory commuissions.
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The divestiture settlement prohibits the Bocs from providing inter-LATA
service. In some states, AT&T provides this service exclusively, while in
others occs have obtained certification from the state public utility com-
missions to compete in this market.

Interstate inter-LATA calls. Service between different LATAS in different
states (caller A to caller D) is regulated by rcc and is provided by both
AT&T and occs. The caller can choose either AT&T or any of the occs avail-
able in the area.

Interstate intra-LATA calls. Service between local exchanges within the
same LATA but between different states (caller A to caller E) is governed
by the provisions of the AT&T divestiture settlement and rcc. The caller
can choose either the (1) BOCs that serve the LATA, (2) AT&T, or (3) any of
the 0cCs available in the area.

How Bypass of the
Local Telephone
Company Occurs

Service Bypass

The FcC defines bypass as occurring when customers no longer use the
facilities of the local telephone company that are available to the gen-
eral public. These facilities (described 1n figure 2.1) are used both to
transmit local calls and to provide access for long-distance calls (figure
2.2). rec's definition focuses only on bypass of telephone company ser-
vices used for long-distance calls and excludes bypass for local calls.

When customers bypass these local telephone company facilities, they
have a choice of bypass alternatives. FCC has defined two distinct types
of bypass—service and facility bypass. Service bypass uses specialized
facilities of the local telephone company; facility bypass uses private
telecommunications facilities. The following discussion describes how
customers substitute these bypass forms for local telephone company
service in order to gain access to long-distance services.

Service bypass involves the use of private lines leased from the local
telephone company. Unlike the local company’s general facilities, pri-
vate lines are traditionally believed to be dedicated to a customer’s use
and do not share the local exchange’s general switching facilities. Figure
2.4 illustrates the differences in the way calls are routed through the
local company from the caller to the interexchange carrier.

FCC states that, at times, private line services may be routed much the

same as services routed over the general facilities; however, the price
generally will differ. Private lines incur a charge that is independent of
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the amount of use, whereas ordinary access (switched access) incurs a
per-minute usage charge.

Facility Bypass Facility bypass involves the use of private telecommunications systems
that avoid all local telephone company facilities. Figure 2.4 also illus-
trates the two types of facility bypass for access to long-distance ser-
vice. One type uses private facilities to link directly to the interexchange
carrier in order to receive long-distance services. The other uses private
facilities from end-to-end which means it uses no common carrier facili-
ties, including interexchange carriers, for long-distance services.

F-jlgure 2.4: How Bypass of the Local
Telephone Company Occurs

Inter-
Central exchange

Office A Carrier
Switch
B
| c

Caller

A No bypass

B Service bypass
C Facility bypass -- direct links between caller and interexchange facilities

D Facility bypass -- end-to-end bypass

A. This telephone company service is commonly referred to as switched
access and allows the customer to receive MTS/WATS long-distance ser-
vice. The caller places a long-distance call that uses the local company’s
switching facilities to access the interexchange carrier The inter-
exchange carrier then routes the call to the receiver’s local telephone
company where switched access is also used to complete the call.

B. This telephone company service is commonly referred to as special
access. The caller places a long-distance call that does not use the local
company’s switching facilities. Instead, the local company transmits the
call to the interexchange carrier over a private line dedicated to the cus-
tomer’s use. A customer generally receives this type of service for pri-
vate line long-distance services. However, some interexchange carriers
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use special access to onginate switched long-distance services similar to
MTs and waTs. The interexchange carrier then routes the call to the
receiver’s local telephone company where the call would be completed
by special access (service bypass) or through switched access (no
bypass).

C. With direct links, the caller uses private facilities rather than local
telephone company facilities to access the interexchange carrier. In this
instance, the caller and the interexchange carrier agree to establish
transmission links between the caller’s premise and the interexchange
carrier’s facilities i order to provide the caller direct access to the inter-
exchange carrier’s services. The interexchange carrier can then com-
plete the call in one of three ways (1) through a direct link to receiver’s
premise (facility bypass), (2) through the telephone company’s special
access service (service bypass), or (3) through the telephone company’s
switched access service (no bypass).

D. With end-to-end bypass, the caller does not use either local telephone
company facilities for long-distance access or interexchange carrier
facilities for long-distance service. The caller completes the entire long-
distance call by using a private system. Users can construct various
types of private systems for long-distance calling, including point-to-
point microwave networks and systems that use a combination of tech-
nologies (satellites, microwave, and fiber optics).

- - - ]
Conclusions

For more than 25 years, FCC and court decisions concerning the long-
distance transmission market have allowed for the entry of many new
providers of long-distance services. Technological developments have
both increased the types of facilities available and enabled some tele-
communications users to receive long-distance services at lower costs
than they might pay under telephone company prices. The evolution of
these developments provided several options for telecommunications
users who can choose among these technologies and providers for their
telecommunications needs.

Competition in the local service market has not developed to the same
degree Although recently developed technologies provide users with
alternatives to some services in the local area, the local telephone com-
pany 1s still considered to be the monopoly provider of local exchange
service
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As the telecommunications market has changed, bypass of the local tele-
phone company has become more viable—particularly for access to
interstate long-distance service. FCC has 1dentified two forms of bypass
that avoid the general facilities of the local telephone company. These
are service bypass, involving the use of private lines leased from the
local telephone company, and facility bypass, involving the use of pri-
vate systems that completely avoid local telephone company facilities.
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Bypass: A Growing Alternative for
Telecommunications Users

Various surveys of large telecommunications users have indicated that
from 16 to 29 percent of their respondents are using alternative trans-
mission facilities that bypass local telephone companies. These surveys
revealed that bypassers continue to use local telephone companies for
more than 75 percent of their telecommunications services. The typical
bypass system is privately owned, single user, and provides mostly local
and intrastate services. The surveys also disclosed that users plan to
mitiate or increase their bypass activity in the near future with ranges
that vary widely from 19 to 53 percent. These surveys indicated that
future bypass systems may be shared more often by multiple users and
may bypass for access to long-distance services by linking directly to an
interexchange carrier. The surveys reported that existing and future
bypass by telecommunications users occurs both for reasons related to
the telecommunications service’s price and for reasons related to the
service’s quality, availability, and security.

These survey results did not provide a nationwide assessment of bypass
activities. They also did not always allow for precise comparisons, since
they often presented questions and results differently. They did provide
some useful information, however, on the extent, nature, and reasons
for bypass.

This chapter presents information from the various surveys and our
own interviews with telecommunications users on existing and future
bypass activities. It specifically addresses the following questions

To what extent do telecommunications users bypass the local telephone
company?

To what extent do users who bypass continue to use local telephone
company services?

Does bypass substitute for or reduce users’ telephone company switched
access services”

Does bypass occur for intrastate or interstate services?

What are the major reasons for users’ bypassing?

Assessing the Bypass
Activities of
Telecommunications
Users

Large-volume business customers have financial resources and mcen-
tives to bypass the local telephone company due to the extensive tele-
phone bills they can incur. These customers provide a large revenue
source for the local telephone company. Depending upon the state, 1
percent of Bell operating company business customer locations can rep-
resent from 14 to 48 percent of the total BoC long-distance revenues in a
state.

Page 36 GAO/RCED-86-66 Telecommunications



Chapter 3
Bypass: A Growing Alternative for
Telecommunications Users

During the last couple of years, telephone companies and specific
industry and user groups have conducted surveys of telecommunica-
tions users and their bypass activities. At the time we began our review,
the surveys did not all address many of the necessary bypass questions
such as the percentage of total communications traffic that users carry
over bypass systems or the expected timing of users’ future bypass
plans They also reported conflicting results regarding the extent of
bypass activities and reasons for bypass.

Since that time, we have conducted our own interviews with telecommu-
nications users while FCC has sought more data, information, and studies
on bypass. By the end of October 1984, when FcC concluded its investi-
gation, 1t had received over 30 surveys that provide information on
users’ bypass activities.

In this chapter, we describe telecommunications users’ bypass activities
by discussing key surveys and our own interview results. These include:

A summary of surveys conducted in 25 states for local telephone compa-
nies by Touche Ross and Company, an international consulting and
accounting firm. These surveys include interviews with about 2,000
large local telephone company customers who spend over $250,000
annually on telephone company services in a given state. For purposes
of our discussion, we will present results from a Touche Ross summary
of these surveys and refer to it as a single survey.

A survey conducted for the International Communications Association,
whach represents about 550 of the nation’s largest telecommunications
users. In order to qualify for membership, organizations must spend at
least $1 million annually on telecommunications services. This survey
includes responses from 187 members.

A nationwide survey conducted for the National Regulatory Research
Institute, which carries out research related to state and federal regula-
tors’ needs. The survey resulted 1n a report prepared by the National
Regulatory Research Institute, but the views and opinions of the authors
do not necessarily represent National Regulatory Research Institute
views, opinions, or policies. For purposes of our discussion, we will refer
to this work as the National Regulatory Research Institute survey. This
survey includes responses from large manufacturers and financial insti-
tutions in 561 locations that each have at least 500 employees.

Our interviews with 24 orgamizations identified from an rcc listing of
approved private microwave applicants that are known bypassers and
nterviews with 68 organizations identified by Mountain Bell and New
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England Telephone Company that have large long-distance telephone
bills and therefore might have an incentive to bypass.

Table 3.1 highlights results from each group of interviews which are
discussed further in this chapter. Appendix II contains a detailed sum-
mary of the surveys discussed 1n this chapter as well as other surveys
submitted to Fcc. Appendix VI contains a detailed summary of our inter-
view results.

The following discussion 1s not meant to be a comprehensive discussion
of the survey data, but it relates how key surveys and our own inter-
views help to address major questions regarding bypass activities. We
chose these surveys to represent (1) surveys with a large number of
respondents and (2) the results of work conducted by two of the major
groups conducting surveys, i.e., telephone companies and large users.
We reviewed only published survey information or information pre-
sented to Fcc and not the original data source for these surveys. Again,
our intent was to obtain a better understanding about the bypass issue
from available information and not to analyze the merits of the indi-
vidual surveys. We realize that the surveys may differ in their method-
ologies and assumptions. We did not evaluate the validity of the survey
data or the veracity of the conclusions reported in the individual
surveys.

We also conducted our own interviews to gain a view of bypass indepen-
dent of these surveys or any industry or user group. FCC has noted that
the various groups conducting or commissioning the surveys often have
different economic stakes in the communications market that can affect
their surveys’ focus. (See appendix II.)

We were not always able to compare all surveys’ results on each bypass
issue since the surveys often gathered different information on users’
bypass activities and did not all provide detailed information for all the
various issues discussed in this chapter. Furthermore, the survey
respondents were not able always to provide information to answer cer-
tain questions. We have noted these discrepancies and omissions in our
discussion of the following survey and interview results and further dis-
cuss some of these points in appendix II. We also at times cite surveys
not previously mentioned because they can clarify 1ssues or provide
additional descriptive information.

rcC has noted some of these limitations in its own bypass report It
acknowledged that the surveys submitted to FCC (including the Touche
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Ross and the International Communications Association surveys and
others detalled in appendix II) are based on diverse assumptions with a
variety of definitions that identify a large number of different forms of
bypass. In addition, FCC noted that some of the bypass studies had little
documentation and could not be verified. rcc said that 1t had not
attempted a detailed analysis of the merits of the individual studies but
said that further analysis of these studies would be undertaken in con-
nection with monitoring the impact of the access charge decision.

Table 3._1 :f_urvey ang_!gterwew Results of Existing and Future Bypass

Percent
Users with
. future Major type Main Reasons
Survey or interview  Definition Number of Users by- bypass of bypass location(s) for by-
for of bypass respondents passing® plans®  system served ~ passing
Telebhone companies  Facility Point-to- Intrastate Cost
‘ bypass 2,000 25 383 pont S
International Facihty Point-to- Intra-LATA Service
Communications bypass point
Association 187 29 53
National Regulatory Facility Not Local, intrastate Cost and
Research Institute bypass 561 16 19° provided or Interstate service
GAO Facility Paint-to- Local Cost and
bypass 68° 29 37 point service

“Percentages reflect the extent of bypass as defined by each survey
POnly users who were nonbypassers

®Large volume users of local telephone company which includes 10 of the private microwave users

M
The three surveys and our interview results showed that 16 to 29 per-

EX t(?llt of Byp ass Is cent of the telecommunications users surveyed bypass, but, in the
LlIﬂlEQd, but Future future, as many as 53 percent of the users plan to imitiate or increase
Growth Could Be More bypass activities.

Substantial

ixtent of Existing Bypass All results indicated that most users surveyed do not bypass

+ The telephone company survey reported that 25 percent of its respon-
dents operate a bypass system.

« The International Communications Association reported that 29 percent
of its respondents operate a private communications system
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The National Regulatory Research Institute found that 16 percent (89 of
561) of its respondents bypass.

Our interviews found that about 29 percent (20 of 68) of large-volume
telephone company users bypass. These large users include 10 private
microwave users who are also represented in our interviews with
known bypassers.!

To measure the extent of bypass, each survey used a definition similar
to the one we used in our interviews with telecommunications users. We
defined bypass as “. . . the origination or termination of two-way voice,
data, or video telecommunications traffic for which local telephone com-
pany facilities are not employed.” This definition 1s referred to as
facility bypass and includes the use of private transmission systems
that are provided or leased by the user for his or her telecommunica-
tions services ? The definition does not include bypass involving the use
of local telephone company private lines (service bypass). If service
bypass were included, the surveys’ bypass definition would be broader
and users’ bypass activities might be greater

Extent of Future Bypass

All results indicated that bypass would continue in the future, though
results varied widely among surveys.? More specifically:

The telephone company survey indicated that an additional 33 percent
of 1ts respondents not bypassing were planning to bypass within the
next 3 years.

The International Communications Association found that 563 percent of
1ts respondents are considering future bypass plans.

'We interviewed 24 private microwave licensees who were known bypassers Thus, of the 82 orgarn-
zations we contacted, 34 were currently bypassing Other bypass surveys, including those conducted
by utility and energy companies, have based their results on responses from users that have a long
history of operating private systems These surveys reported a higher percentage of bypass than the
surveys we discuss in this chapter They are discussed in appendix 11

2While the three surveys and our interviews all defined bypass as facihty bypass, some definitions
excluded certain types of telecommunications services The telephone company and International
Communications Assoclation surveys excluded local area network services, while the National Regu-
latory Research Institute and our mterviews included them Local area networks combine telephone
and computer technology to provide voice and data communications in a limited geographic arca The
Institute noted that the use of such networks could have a significant effect on local telephone com-
pany revenue loss, particularly, 1f bypassers use these services to replace telephone company local
switched services

3Users were surveyed differently n the varous surveys In some surveys only nonbypassers were
questioned about their future bypass plans while others included both bypassers and nonbypassers
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The National Regulatory Research Institute reported a slight increase—
19 percent of respondents not bypassing are considering future bypass
plans.

Our interviews also indicated that 37 percent of large-volume telephone
company users (25 of 68) reported plans for either increasing their
bypass activities or initiating bypass systems in the future ¢

The International Communications Association and our interview
results indicated that many users’ future plans may only be in prelimi-
nary stages The Association reported that two-thirds of its respondents
who are considering bypass have not made an economic commitment to
future plans. In other words, these users have not included their plans
in a capital budget or begun constructing a system. Our interviews also
indicated that about half of the users planning to bypass were only in
preliminary stages of assessing bypass options. The other surveys did
not report this information.

Two of the surveys and our interview results reported that users’ future
plans include not only constructing and leasing private systems for their
own use but also sharing the systems with or selling capacity on them to
other parties. The telephone company survey reported that the per-
centage of bypass systems used by more than one firm will increase in
the future. The Association reported that 10 percent of its respondents
expect to share a system with one or more companies Our private
microwave interview resuits also disclosed that 58 percent of the users
interviewed (14 of 24) are interested in sharing systems with other
users ®

0
Local Telephone

Companies Continue to
Provide Users With
Most
Telecommmunications
Services

Two of the surveys and our interview results suggested that most
bypassers continue to use the local telephone company to provide most
of their telecommunications service Telephone companies generally
provide from 75 to 90 percent of these users’ total telecommunications
traffic. The impact of bypass on future telephone company services is
harder to assess, since the surveys we reviewed did not always contain
this information.

4About 70 percent of the remaimung private microwave bypassers (10 of 14) also plan to increase
their future activities In total, 35 of the 82 organizations we contacted had plans to increase their
bypass activity

5In this regard, an FCC deaision (PR Docket 83-426) allowing private microwave licensees to resell
excess capacity for profit may encourage future bypass Though no formal assessment has been made
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Bypassers’ Existing Use of
Local Telephone Company
Services

The telephone company and the International Communications Associa-
tion surveys as well as our interview results suggested that the local
telephone company provides bypassers with most of their services, since
their bypass systems carry only a small percentage of total traffic. The
National Regulatory Research Institute did not report this type of
information.

The telephone company survey reported that bypassers generally divert
10 to 20 percent of their originating telecommunications traffic to
bypass systems.

The International Communications Association found that bypassers’
private systems carry about 15 percent of total traffic

Of those respondents to our interviews who indicated that they could
measure the percentage of total traffic their bypass systems carry, most
said that their bypass systems carry less than 25 percent of their total
traffic.

Two of the surveys and our interview results® showed that, at times,
users’ bypass activities replace telephone company services, but in other
cases they do not. For example, bypass systems may provide services
not available from the local telephone company or additional services
that the telephone company never provided. Other users said that their
bypass activities may even increase use of telephone company services.

The International Communications Association reported that 30 percent
of bypass systems do not replace services provided by telephone
common carriers. It suggested that this indicates that bypass is occur-
ring not just to replace telephone company services but to receive ser-
vices not otherwise available from the telephone company.

The National Regulatory Research Institute found that over 50 percent
of the bypassers have bypass systems that can provide services that are
newer than (or different from) those that the telephone company pro-
vided them in the past. It suggested that in some cases bypass facilities
are being acquired for growth in customer needs or for backup facilities.
It also reported that 60 percent of bypassers, with systems that provide

on whether this decision will encourage other users to bypass, comments received as part of the FCC
proceeding on this matter suggest that resold capacity on these private systems could be attractively
priced below telephone company prices and therefore would encourage bypass On the other hand,
one telecommuncations expert said that in order to resell, private microwave licensees would have to
operate like a telephone company with specialized staff to handle customers’ problems, inquiries, and
bills This expert believed that since telecommunications 1s not the primary business of most licen-
sees, their iInvolvement in resale activity may be limited

The telephone company survey did not provide mformation on this pont
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services the telephone company provided in the past, reduced their tele-
phone company services to some extent.

Our interviews disclosed that 46 percent of the private microwave users
(11 of 24) expect to reduce their telephone company services as a result
of their bypass systems Thirty-three percent (8 of 24) reported that
their bypass systems would not affect telephone company usage which
infers that these systems are used for new growth. The remaining 21
percent (5 of 24) reported that their telephone company usage would
grow. One of these five users specifically noted that additional tele-
phone company services were required to join newly installed bypass
equipment with the local telephone network.

Bypassers’ Future Use of
chal Telephone Company
Services

|

Only the telephone company survey and our results provide information
on how bypass may affect future telephone company services. Both sug-
gested that bypassers will use fewer telephone company services.

The telephone company survey reported that 75 percent of bypassers
will increase the volume of traffic diverted to bypass but did not state a
specific percentage increase

Our results indicated that 64 percent (16 of 25) of the large-volume
users who plan to bypass are more likely to decrease local telephone
company services and use bypass systems to carry more of their traffic

L ____________________@&
Inadequate

Information to
Determine Whether
Bypass Services
Substitute for or
Reduce Local
Telephone Company’s
Switched Access
Services

The survey and our interview results generally did not indicate whether
users’ bypass systems substitute for or replace telephone company
switched services. The 1ssue of bypass focuses on users bypassing the
local telephone company for switched services, specifically for inter-
state switched access service, since these service revenues largely con-
tribute to covering the costs of the local telephone plant If users bypass
these services, FCC and others are concerned that the local telephone
company will have to recover its costs from remaining customers who
may have to pay higher and, perhaps, unaffordable rates for telephone
service.

The survey and our interview results described users’ bypass systems.
The three surveys and our interview results all reported that most of
the systems are used for services dedicated to reach specific locations.
This suggests that systems may be used to replace private hne services,
although they could also replace switched services used to communicate
between locations served by the bypass system. Other descriptions, par-
ticularly of future bypass systems, suggested a growing use of “‘direct
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connections "’ These are bypass facilities that directly link users to an
interexchange carrier. These descriptions suggested that private facili-
ties will replace local telephone company switched and special access
services in order for users to receive private access for long-distance
services. These descriptions did not adequately specify whether replace-
ment will be for switched or special access

Bypassers’ Substituting or
Reducing Switched Access
Services

Only the National Regulatory Research Institute survey indicated
whether 1ts respondents’ bypass systems can substitute for or actually
replace local telephone company switched services However, descrip-
tions of bypass systems and the limited available information from the
other two surveys and our interview results suggested a greater sumi-
larity with and replacement of telephone company private line services.

The telephone company survey reported that customers’ bypass systems
are generally dedicated from point-to-point.

The International Communications Association described its respon-
dents’ systems as analogous to telephone company private line services.
The National Regulatory Research Institute described respondents’
bypass systems that can provide dedicated services (152 times) about as
frequently as switched services (156 times). Our analysis from informa-
tion presented in their survey indicated that users may actually use
their systems to replace telephone company dedicated services more
often (122 times) than switched services (102 times). The Institute cited
various local services (72 times), interstate private lines (49 times), and
state private lines (40 times) as the three most frequently decreased
common carrier services.’

Our results were that 83 percent of the private microwave users inter-
viewed (20 of 24) have systems that are private line systems. Also, 17 of
the 34 current bypassers interviewed had decreased telephone company
services, most frequently replacing local (6) and private line services

(6).

Bypassers’ Substituting or
Reducing Future Switched
Access Services

Neither the surveys nor our interview results reported the extent to
which future bypass systems will further reduce bypassers’ use of local
telephone company switched services. The telephone company survey
and our mterview results generally disclosed that users plan to continue

"For these and other National Regulatory Research Institute results, numbers may exceed 89 because
respondents could indicate multiple responses
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Existing Bypass Most
Frequently for
Intrastate Services,
Inadequate
Information to
Determine Whether
Future Bypass Will Be
for Intrastate or
Interstate Services

using end-to-end or dedicated systems but also reported a greater likeli-
hood of using private links to interexchange carriers for access to long-
distance services. These links will enable users to bypass local telephone
company switched and special access services. The International Com-
munications Association and National Regulatory Research Institute did
not provide information that characterizes future bypass system archi-
tecture or telephone company services that these systems might replace

The telephone company survey suggested that users will continue to use
dedicated point-to-point systems but also reported that 80 percent of its
respondents are willing to consider directly linking to an interexchange
carrier. Twenty-five percent of the respondents reported being
approached by interexchange carriers offering direct links.

Our interview results reported that 60 percent of those users planning to
initiate or increase existing bypass (21 of 35), plan systems which are
private end-to-end systems. Twelve percent of users interviewed (10 of
82) expect to use direct connections for access to long-distance services
Seven percent of users currently have these direct connections.

The three surveys and our interview results generally indicated that
bypass systems most often carry local and intrastate long-distance
traffic—traffic that is within the states’ regulatory jurisdiction. Future
bypass systems are likely to carry more long-distance traffic and reduce
usage of local telephone company long-distance access services. Results,
however, do not always distinguish whether these will be intrastate or
interstate access services.

We believe that both FCC and the states are concerned about bypass
effects since they share the responsibility for regulating the local tele-
phone company and 1ts services. Each jurisdiction is faced with
assessing the bypass concern for the services it regulates and
responding with the appropriate regulatory decisions. rCC’s jurisdiction
includes telephone company services for interstate calls (access for
Interstate long-distance services), and the states’ jurisdiction includes
services for intrastate calling, including intrastate access.
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Existing Bypass of
Intrastate and Interstate
Services

The three surveys and our interview results all indicated that bypass
systems generally carry more intrastate rather than interstate traffic.

The telephone company survey reported that bypass systems generally
carry intrastate (and frequently intra-LATA) traffic but did not report
specific percentages.

The International Communications Association found that 55 percent of
the private systems were analogous to LATA private line services that
covered areas no greater than 16 miles in distance.

The National Regulatory Research Institute indicated that bypass sys-
tems are more likely to be able to provide intrastate services than inter-
state services. The 89 bypassers cited various mtrastate service
capabilities 1n their bypass system a total of 193 times, whereas they
cited interstate service capabilities 124 times.

Fifty-six percent of the bypassers we interviewed (19 of 34) reported
that their systems served exclusively local areas.

The available results from International Communications Association
and the National Regulatory Research Institute indicated that in cases
where the bypass system replaced telephone company services, bypass
replaces intrastate services slightly more than interstate telephone com-
pany services.

The International Communications Association only reported a distinc-
tion between local and inter-LATA service, with bypass systems replacing
local services (37 percent) shghtly more than inter-LATA services (33 per-
cent). (As mentioned earlier, the remaining 30 percent did not consider
their bypass systems to replace telephone company services.)

The National Regulatory Research Institute found that the 89 bypassers
cited a decrease in intrastate services a total of 141 times as opposed to
91 times for interstate services. However, for specific services, an inter-
state private line service was the second most frequently decreased ser-
vice (29 times), with intrastate services such as intracompany trunks,
tie-lines, off premises extensions most frequently reduced (33 times).

Future Bypass of Intrastate
or Interstate Services

The three surveys and our results did not report whether future bypass
will be for interstate or intrastate services. Some information as previ-
ously discussed inferred that a greater number of users will bypass (or
consider bypassing) for access to long-distance services This informa-
tion did not specify whether this bypass will be for access to FCc-regu-
lated (interstate) or state-regulated (intrastate) long-distance services.
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Bypass Occurs for

Various Reasons

The three surveys and our interview results all disclosed that users
bypass for a mix of cost and service reasons and will continue to bypass
for these reasons in the future. However, two surveys found that their
respondents bypass primarily for either cost or for service reasons. The
telephone company survey indicated that bypass occurs to reduce users’
cost, while the International Communications Association reported that
bypass occurs because comparable telephone company services are
unavailable.

Cost and service are the key reasons that motivate users to bypass the
local telephone company. Users often find that bypass alternatives offer
similar services at a lower cost than those provided by the telephone
company.? Users also reported that they bypass because the telephone
company provides mnadequate services For example, the telephone com-
pany may not provide adequate customer service. It also may be unable
to provide a particular high-speed data service, guarantee service
security, or offer the reliabihity and flexibility that a bypass system can
provide.

Reasons for Existing Bypass

The telephone company survey found cost and the International Com-
munications Association found service to be the major reason for
bypass. National Regulatory Research Institute and our results did not
point to a predominant reason for bypass; rather, the results indicate
that bypass occurs for a mix of cost and service reasons.

The telephone company survey indicated that in at least five states in
which interviews were conducted, over 70 percent of the respondents
bypass to reduce cost. The telephone company survey states that price
is the primary decision factor leading users to bypass and that users are
likely to bypass if they can save at least 10 percent over equivalent tele-
phone company services.

The International Communications Association said that more users cite
limits in telephone company service quality or availability, rather than
cost, as a reason for bypass. The Association reported that 42 percent of
the private systems that respondents use provide services that the tele-
phone company did not offer at the time the private system was
installed.

8Industry officials and others asserted that this occurs because telephone company services are
priced higher than the actual cost of service FCC changed 1its pricing for access to MTS and WATS
service 1n order to prevent bypass for thus reason Chapter 5 discusses this in more detail

Page 47 GAO/RCED-86-66 Telecommunications



Chapter 3
Bypass: A Growing Alternative for
Telecommunications Users

The National Regulatory Research Institute found that the 89 bypassers
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systems (41 times), and stability of prices over time (40 times), as the
most frequent reasons for bypass

Our results indicated a mix of reasons: 53 percent of bypassers (18 of
34) reported a service concern (usually that the telephone company did
not provide a particular service that they needed) and 29 percent (10 of
34) cited cost reasons. The remaining 18 percent (6 of 34) cited other
reasons for bypass.

Some users who cited cost as a reason for bypass were not always con-
cerned solely with the actual price of service but were also concerned
with the need to stabilize costs over time Seven telecommunications
managers told us that they bypassed primarily to achieve better control
over their telecommunications budget. One manager said that frequent
changes in telephone company prices did not enable his organization to
effectively manage 1ts telecommunications budgets. The organization’s
private bypass systems enabled him to identify and stabilize telecommu-
nications costs over the long term. Another organization decided to
increase bypass activities in order to contain costs and gain better con-
trol over 1ts telecommunications budget.

Other users, particularly energy and utility companies, stated strong
service reasons for bypass. They reported that they bypass in order to
have complete control over critical communications facilities necessary
to monitor their operations or to provide redundant circuits in case local
telephone company services fail.?

Results from two other surveys!? indicated that in some cases users
would prefer not to bypass the local telephone company even if the tele-
phone company prices are somewhat higher than the cost of using a
bypass system. They indicated that telephone companies can set prices 5
percent higher and still retain most of their customers.

YSurveys conducted by the American Petroleum Institute and the Utilities Telecommurucations
Council reported that users bypass in order to maintain control over their communications facilities
and to achieve a level of reliability that the telephone comparnies cannot provide them

HSurveys by the Commttee of Corporate Telecommunications Users and New Jersey State reported
that most users will remain customers of the local telephone companies even when their prices are 5
to 10 percent higher than bypass alternatives as long as the companies respond to customer needs n
a superior fashion and offer high-quality service
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Future Bypass Reasons

The National Regulatory Research Institute’s survey was the only
survey that provided detailed information on the reasons for future
bypass. Along with our interview results, it reported that users will
bypass for a mix of service and cost reasons, as they have done in the
past.

The Institute found that users who are considering bypass cite price (87
percent of respondents or 78 of 90), price stability (62 percent of
respondents or 56 of 90), and flexibility (60 percent of respondents or

54 of 90) as the three most frequent reasons for future bypass.
Qur results mmm dmnlavpd a mix of reasons: about half of the users will

bypass for cost and half for service reasons.

Conclusions

Results of the three surveys and our interviews with telecommunica-

tions users provide useful information about bypass. The results imply
that bypass couid increase significantly in the future—with 16 to 29
percent of large telecommunications users using bypass alternatives as
contrasted with 19 to 63 percent giving consideration to plans for initi-
ating or increasing future bypass activity. Results indicate that local tel-
ephone companies continue to provide bypassers from 75 to 90 percent
of their telecommunications services. Results also indicate that users’
bypass systems carry mostly local and intrastate long-distance traffic,
and that users choose to bypass for both cost and service reasons.

The results of the .,h!'e.,
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provide definitive answers to questions regarding the extent, nature,
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had different approaches, often asked different questions, and did not
ledYb reporl: uetalieu rebumb In d(.l(llLlUIl mary users WI\O were sur-
veyed were uncertain about future plans and could not always elaborate

about future bypass activities.
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urveys and our interviews, however, do not

A Vias S v

FCC has noted some of these limitations 1n its own bypass report and also
noted that some of the bypass studies submitted to rFcc had little docu-
mentation and could not be verified. Though FCC has not yet attempted a
detailed analysis of these studies, it has said that further analysis of
these studies would be undertaken in connection with monitoring the
impact of the access charge decision.
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In 1984 local telephone companies (LTCs) had an estimated revenue of
$73.9 billion to cover their total regulated costs, according to the United
States Telephone Association. Of this amount, $14.5 billion was from
interstate access revenue that is under rcc’s jurisdiction and becoming
more susceptible to bypass. During 1984, rcc and Bell Communications
Research released the results of separate simulation models that esti-
mated how a fully competitive interstate access market with current
1984 access prices would have affected 1984 LTC revenues. FCC and BCR
tested the effects in a fully competitive interstate market because full
competition is likely to develop as a result of the divestiture of AT&T and
current FCC policies. Using the FCC model we determined such full com-
petition would have decreased interstate access revenue by $4 billion in
1984. The BCR model estimated a $10 billion loss. Such losses could have
created pressure to raise rates on other LTC services to permit the LTCS to
recover their costs. We analyzed the two models of potential LTC inter-
state access bypass revenue loss to understand how access bypass could
decrease LrC revenues and why the FCC and BCR estimates differ.

In summary, we found that the two models

used several similar assumptions consistent with fully competitive mar-
kets that individually or in combination overestimated actual short-run
bypass revenue loss;

had differences in access costs and options that in general resulted in
the BCR model estimating a larger bypass loss than the Fcc model;

were not designed to consider the effects of new bypass technologies
currently under development, and thus may have underestimated poten-
tial long-run bypass revenue loss;

indicated that large-volume interstate telephone traffic at a few loca-
tions is highly subject to bypass;

provide policymakers an opportunity to better understand the impor-
tant determinants of future bypass loss; and

should not be used to forecast future bypass revenue loss for any partic-
ular year.

Local Telephone
Companies’ 1984
Revenue Requirement

Generally, FcC and states try to limit a regulated carrier’s revenues to
those necessary to cover 1ts reasonable cost of service, including funds
needed to pay reasonable interest payments and a fair return for inves-
tors. The amount of revenue that a carrier is allowed to earn during a
given year 1s called a revenue requirement. After the carrier’s revenue
requirement is determined, commissions establish rates for the carrier’s
various regulated services that should permit the carrier to recover the
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total amount of revenue required. These rates, in the case of telecommu-
nications firms, are contained in tariffs that are filed with Fcc and the
states.

Economic theory suggests a natural monopoly, an industry in which the
lowest cost of production is attained when there is only one producer,
should continue to operate but be regulated ! Having a natural monopoly
ensures the lowest cost of production because high fixed costs—the
costs that are constant in the short run no matter how much service is
produced—can be spread over larger levels of production. Regulating a
monopoly may ensure a more efficient allocation of resources by cur-
tailing monopoly profits and inefficient restrictions of production. Regu-
lation 1s an attempt to preserve the technical efficiency of a natural
monopoly, while ensuring that prices and quantities approximate the
more efficient results of competitive markets.

Regulated rates for a natural monopoly serving several markets, how-
ever, may be arbitrary or inefficient from an economic perspective and
encourage bypass. Economic efficiency, in general, requires the price of
each service to equal the economic (marginal) cost of providing the ser-
vice. Rate-of-return regulation requires rates that permit the local tele-
phone company to earn revenues that cover the costs of all services,
including fixed costs. To cover all costs, regulators generally create rates
for each service that cover the marginal costs of that service and an
allocated portion of the fixed costs. However, local telephone companies
provide services in both competitive and monopolized markets. In the
monopolized markets, regulators can allocate fixed costs to services
because the customers have no alternative to the services provided by
the local telephone company. However, in competitive markets, too high
an allocation of fixed costs may create local telephone company rates
that exceed competing providers’ prices and encourage large users to
abandon or bypass the local telephone company. Furthermore, because
local telephone companies are regulated, revenue losses due to bypass in
competitive markets are hikely to be recovered from other services
where competition is less developed. In general, rate-of-return regula-
tion implies fixed costs not recovered in competitive markets due to
bypass may be recovered from the less competitive residential service
market.

ISome economists beheve that regulating monopolies and hmiting competition may hrmit innovation
and the development ot new technologies that would better serve the public
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Bypass can be classified as economic or uneconomic. Bypass is economic
whenever the economic (marginal) costs of the competitor are less than
the economic costs of the local telephone company. Bypass is uneco-
nomic whenever the economic costs of the local telephone company are
less than the economic costs of the competitor. Uneconomic bypass
decreases network efficiency because the low-cost carrier is not carrying
the traffic. Furthermore, uneconomic bypass is inefficient because it
leads to socially unneeded capacity and reduces the use of the local tele-
phone company that could have carried the traffic more efficiently.

LTCs provide services in both federally regulated interstate markets and
state-regulated intrastate markets. To establish the revenue requirement
and appropriate rates in both state and interstate jurisdictions, LTC costs
must be allocated between the state and federal jurisdictions 2 Table 4 1
shows the allocation of the estimated $73.9 billion 1984 revenue
between the federal and state jurisdictions.

Table 4.1: The Estimated 1984 National
Revenue for Local Telephone
Companies

Dollars in billions

Revenue

Revenue under

under FCC’s states’
Costs jurisdiction jurisdiction Total
Nontraffic-sensitive $90 $256 $34 6
Traffic-sensitive 55 338 393
Total revenue $14.5 $59.4 $73.9

Source GAO calculations based on FCC and United States Telephone Association data

FcC considers LTC facilities to be either traffic- or nontraffic-sensitive.
Traffic-sensitive costs are often viewed by FcC as varying with the tele-
phone traffic carried or used. As traffic increases, so will traffic-sensi-
tive costs, according to Fcc. Similarly, a decrease in traffic or use would
decrease traffic-sensitive costs. Nontraffic-sensitive costs are generally
viewed by FCC as varying over time as the number of local telephone
company customers increases or decreases. According to FCC, the costs
do not vary with the amount of telephone use. The costs are present
even when no calls are made and are considered to be equivalent to
fixed costs by rcc. Both BCR and FCC models assume that the total non-
traffic-sensitive costs were predominantly local loop costs and averaged
$26 per line per month. The federal jurisdiction’s share of these costs

2A Federal/State Joint Board (currently compnsed of four state pubhc utility commssioners and
three FCC commuissioners) develops recommendations for the jurnisdictional cost-separations proce-
dures and presents them to FCC for final approval
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How the FCC and BCR
Models Estimate
Potential LT'C Revenue
Loss

was $7. (Evidence discussed in chapter 5 indicates that traffic-sensitive
costs may not be all marginal or economic costs )

Before mid-1984 the available bypass studies focused on discussions of
customers’ incentives to bypass. Often the studies provided detailed
examples of how telephone company prices and facility bypass costs
created significant financial incentives to bypass at large-volume loca-
tions, but these detailed analyses did not provide estimates of revenue
loss based on the regional companies’ actual traffic patterns. In late
1984, two models were published that developed nationwide estimates
of potential telephone company revenue loss due to bypass:

Bypass of Local Exchange: A Quantitative Analysis by Gerald Brock,
FcC’s Office of Plans and Policy, September 1984.3

The Impact of Access Charges on Bypass and Universal Telephone Ser-
vice by Bell Communications Research, September 1984.¢

The Fcc and BCR models use mathematical equations and statistical evi-
dence to estimate how customers’ bypass behavior responds to changes
in access costs. This 1s done to calculate LTC revenue loss at different
access prices. In the models, customers with specified monthly amounts
of long-distance telecommunications traffic choose among access alter-
natives—switched access, special access, facility bypass, or resale.’ The
models assume that (1) customers will choose the least costly access
method for carrying their telecommunications traffic, (2) all access
options provide identical service quality, and (3) the customer can
choose any form of access. Figure 4.1 1llustrates how changing access
prices affect access choices.

3The FCC model 1s a staff study of the Office of Plans and Policy and has not been endorsed by the
Commuission

4BCR 13 a central research orgarmzation for the seven regional BOCs Its research 1s used by the com-
parnes to evaluate various policy options and plans BCR actually developed two models One was
detailed and widely circulated We asked BCR for information on this detailled model, but BCR
refused for propretary reasons BCR did provide FCC and us an abbreviated mode! which, according
to BCR, corresponds to the detailed model in approach, assumptions, and results The abbreviated
raodel 18 the one we analyzed The output of the two models 18 compared in appendix VIII

5Resale permits smaller subscribers to share mn large bulk discounts that the reseller can obtamn when
purchasing mterstate services from interexchange carriers The reseller embeds the access service
costs in 1ts prices and may use LTC public-switched network facilities to provide access without
paying appropriate access charges. The reseller can charge subscribers less for interstate calls than
they would pay for calls placed over the public-switched network, given the value of the bulk dis-
counts and lower access costs
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Figure 4.1: lllustrating the Financial
Incentives to Crossover From Special
Access to Facility Bypass
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In this illustration we show how altering special access costs can affect
a subscriber’s or interexchange carrier’s decision about when to cross-
over from special access to a private facility system. To calculate the
crossover point between the two access options, we will assume special
access lines are always used to their full capacity so that the special
access user always minimizes special access costs. Thus, if special access
costs initially $160 per-line per-month and has a 3,000-minute per line
per month capacity, special access cost 5.3 cents per minute at full
capacity utilization. These costs are represented by the solid line.

Facility bypass costs $2,000 per month and 1 cent per access minute,
and it is represented by the bold solid line. At point A, or 46,512 minutes
per month, special access costs equal facility bypass costs. To the left of
point A, special access is cheaper, and to the right facility bypass is
cheaper. Given the large fixed cost associated with facility bypass, a
location needs a large number of access minutes to justify a facility
bypass system.

If special access costs are decreased to $140 per line per month, special
access costs decrease to 4.7 cents per minute. These costs are repre-
sented by the dotted line. At these lower costs, crossover occurs at
54,054 minutes per month or point B. Thus, decreasing special access
costs decreases the financial incentives to adopt facility bypass.

NOTE: Facility bypass costs and the initial switched access costs were
used by FCC in its bypass model.

The models can be used to calculate total interstate bypass revenue loss
and determine the effects of tariff changes in interstate access costs.
First, the models can calculate LTC access revenues at 1984 access prices
and 1984 traffic levels while assuming that no new interstate access
bypass occurred due to the enhanced availability of access bypass that
could be created by the divestiture.® This calculation basically reflects

5The FCC model also permits the price of access services to affect the total amount of access traffic
as well as the access option chosen The model assumes that each 1-percent increase in the total cost
per minute of long distance will lead to a 75-percent drop In interstate traffic Because access costs
currently represent about 50 percent of the total price per minute of interstate traffic, a 1-percent
Increase In access prices creates about a 375-percent decrease 1n traffic This unphes bypass revenue
losses for LTCs are based predomuinantly on the access option choice rather than changes in total
traffic
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What the Models
Estimate

the actual situation in 1984.7 Second, the models can calculate LTC rev-
enue at 1984 prices and traffic levels as if all customers chose the least
costly access alternative and followed the models’ assumed marketplace
behavior. The difference between the first and second calculation is the
LTC revenue shortfall due to interstate access bypass based on actual
1984 prices. Third, each model can test the effects of a proposed pricing
policy by calculating revenues that would be produced with a proposed
set of prices. The resulting revenue loss and price changes for 1984 are
then compared to the results in the second calculation. This comparison
suggests what the impacts of the proposed prices on bypass and revenue
loss would have been in 1984 if all customers followed the models’
assumed behavior.

Both models estimate the potential interstate access bypass revenue loss
for LTCs that would have occurred in 1984, if access markets had been
fully competitive and adjusted to access prices.? As designed these
models provide insight into the long-run implications of equal access,
changing access charges, and removal of the limits on AT&T’s use of spe-
cial access services. However, the models do not include information on
changing traffic patterns, various state regulatory policies, or emerging
low-cost bypass technologies that will also effect LTC bypass revenue
loss in the future. Thus, these models are neither a forecast of expected
actual 1984 Lrc interstate access revenue loss nor a forecast of expected
loss at some future date. Instead, the models permit policymakers to
examine how specific LTC access charges and increased competition by
themselves might affect potential LTC revenues in the long run. To fully
evaluate actual future LTC revenue loss, policymakers must also consider
how changes in other determinants of bypass will actually affect future
revenues and costs.

The models use 1984 telephone industry data to evaluate how bypass
might affect telephone company revenue and how various policy
options could affect this revenue. The BCR model estimates a $10 billion
decrease In interstate access in 1984 in a fully competitive market. We
calculated that the rFcc model would estimate a $4 billion decrease. Our

7In 1984, AT&T dorminated the interstate market and did not bypass for two reasons First, its access
options were designed to work with the recently divested local companies and second, AT&T’s tanffs
generally prohibited AT&T from using special access services for switched long-distance services

8Both models employ comparative statics to test how changes in specific LTC prices could affect LT'C

revenue In a competitive market in long-run equilibrium As a result, the models only change LTC
access prices and assume all other factors affecting access choices are unchanged.
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calculation was discussed with an Fcc official responsible for the FCC
model and he agreed with our result.

The BCR model addresses the question of how the imposition of fixed
monthly charges called subscriber line charges (SLC) in conjunction with
decreases in usage-switched access charges will affect the revenues and
traffic. The model estimates a base case and an alternative pricing
policy. In the base case, the model assumes the current 1984 switched
access charge of 8.5 cents per minute and a $6 sLC on each line for mul-
tiline business subscribers. In the alternative case, the model assumes
that a $4 sLc for residential and single-line business subscribers has been
implemented and the switched access charge has been reduced to 6.05
cents per minute. The implementation of the residential and single-line
business SLCs generates revenues that compensate for the reduction in
the switched access charges. The decrease in the switched access charge
decreases the financial incentive to bypass and reduces revenue loss due
to bypass.

The BCR model calculates the financial effects of these price changes for
Bocs that dominate the local telephone markets. In addition, the BCR cal-
culations assume that the total revenues from the sLc and switched
access charges need only cover the nontraffic-sensitive portion of the
costs allocated to the interstate jurisdiction. It assumes that traffic lost
in the interstate sector reduces traffic-sensitive costs and revenue in
equal proportions. As a result, decreases in revenues for the traffic-sen-
sitive portion of switched access charges are matched by decreases in
traffic-sensitive costs. To facilitate comparisons with the FCC model, we
will report the results for the interstate jurisdiction on a dollar amount
per residential line per month.

At the BCR 1984 switched access charge of 8.48 cents per minute, the
switched access revenue shortfall is $7.99 per residential line per month
in the BCR model. At a switched access charge of 6.05 cents per minute,
the switched access revenue shortfall declines to $3.19 per residential
line per month This suggests the decline in the switched access charge
reduces the financial incentives to bypass and thus helps the Bocs fore-
stall revenue loss due to bypass.

The rcc model addresses the question of whether the interstate revenue
requirement can be met exclusively by increasing the switched access
charge. The model does not include either a business or residential SLC
and addresses the interstate revenue requirement of the total local tele-
phone company industry. To facilitate comparisons with the BCR model,
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we will report the estimates as a dollar amount per residential line per
month and use the version of the FCC model that assumes that only non-
traffic-sensitive costs have to be recovered.?

The rcc model suggests that bypass at the prevailing 1984 switched
access price of 8.45 cents per minute (which is not significantly dif-
ferent from the BCR 1984 price) would create a switched access revenue
shortfall of $2.47 billion per year or about $2.51 per residential line per
month. The model also suggests that increasing the switched access
charge to 12 11 cents per minute would generate enough switched access
revenues to eliminate the shortfall in switched access revenues needed
to meet the interstate nontraffic-sensitive revenue requirement. The
increase in the switched access charge would cause 22 percent of all
business-access minutes to use facility bypass systems and 55 percent of
all business-access minutes to use special access services provided by
the L1cs. The author of the model suggests that under varying assump-
tions, the switched access charge needed to recover the interstate non-
traffic-sensitive revenues could vary between 10.21 and 13.31 cents per
minute

The shortfall in switched access revenues can also be used to compare
the two models as shown in table 4.2. In this table the Fcc model results
were used to estimate the switched access revenue shortfalls created by
the two pricing alternatives tested by the BCR model. At prevailing 1984
switched access charges, the BCR model produces a larger shortfall than
does the Fcc model. At the lower switched access charge of 6.05 cents
per minute, the FcC model produces a larger bypass revenue loss from
switched access revenues. The reasons for these differences will be
explained in subsequent sections of the chapter.

91 both the nontraffic-sensitive and traffic-sensitive costs must be recovered, the increases 1n the
switched access rate would have to be higher
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Table 4.2: Estimated 1984 interstate
Switched Access Revenue Shortfall Per
Residential Line Per Month®

Without an With an  Difference

SLC SLC® in shortfall®

BCRC $7 99 $319 $480

FCC® o $2 51 $475 $(2 24)
Difference in the model $5 48 $(1 56)

3The shortfall estimates do not address the effects of shortfalls in intrastate access markets

DA $4 SLC for residences and single-ine businesses 1s included, and the switched access charge
decreases to 6 05 cents per minute

°The shortfall calculation assumes that the oniginal 1984 nontraffic-sensitive costs must still be recov-
ered because they are fixed while decreases in traffic permit equal decreases in traffic-sensitive reve-
nues and costs

9The 1984 access charge was approximately 8 5 cents per minute and there i1s a $6 SLC for multiine
businesses

®The FCC model has total access minutes vary with access price, while the BCR model assumes total
minutes do not vary with access prices Also, FCC assumes intra- and interstate access charges are
equal

A primary policy concern about bypass is that revenue losses due to
bypass may be recovered directly from residential subscribers in the
form of further increases to the fixed portion of the residential bill.
Thus, large shortfalls in the switched access revenues might lead to
large increases in the fixed portion of the residential bill. In 1984 the
average fixed portion of the residential telephone bill was $12.72 per
line per month. If the base case interstate switched access revenue
shortfalls in the Fcc model were recovered from subscribers in the form
of additional monthly charges, the new fixed bill would be $15.23. In the
base case for BCR, the new fixed residential bill would be $20.71 per
month

In the second FCC alternative, there would be no increase in the fixed
monthly residential bill because increases in the switched access charge
would cover the revenue requirement. In the second BCR pricing alterna-
tive, the residential bill would be increased by both the residential SLC
and the assignment of the remaining shortfall to residential subscribers.
The new residential bill would be $19 91. This amount 1s less than the
$20.71 in the base case BCR model. The second BCR alternative creates a
smaller residential fixed bill because the revenues gained from
decreased bypass are larger than the costs of the residential sL.c. How-
ever, these comparisons only address the effects of lost interstate
switched access revenues. Losses of intrastate access revenues or rev-
enue losses from bypass of other LIC services are not considered. Fur-
thermore, the second alternative in the BCR model would lead to
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Both Models Use
Similar Assumptions
That Overestimate
Actual Short-Run
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Bypass

The rcc model and BCR model both employ some basic assumptions that
either individually or jointly combine to estimate greater short-run
bypass activity than is likely to occur. An overestimate of actual bypass

occurs because:

The models estimate revenue 10ss based exclusively on cost considera-
tions. However, they do not consider other factors such as the actual
availability of an alternative access service or the quality of alternative
access services.

The models assume that all customers fully adjust to changing access
costs. Thus, they do not address the time needed for customers to con-
sider, plan, and actually procure an access alternative.

The models assume all interexchange carriers have equal access which

was not true in 1984 and is not expected to be achieved until the fall of
1986 10

The models assume that all interexchange carriers could technically pro-
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use special access for all services, although in 1984 it was unable to pro-
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Viac DULII Service.
The models may understate facility bypass costs for many services.

Access Cost Is Not the Sole
Dete;‘minant of Access
Choices

Both models let the choice of access mode depend exclusively on access
costs. This permits both models to directly address how changes in rFcC
pricing for switched access services can affect potential bypass and LTC
revenue losses. But available evidence (see chapter 3) suggests the
access choice depends on several other factors discussed below.

Interviews with telecommunications users indicated that the choice of
access services will not be based exclusively on access price because

access options can offer different service quality. Users indicated that
other factors such as service rplmhlhfv and QP(‘IH"]fV influence their

bypass decisions. Therefore, LTCs that often provxde superior service

oomld chardge a highar nrica for thair carvicoa than altarnative nrovidare
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and still not lose traffic. Thus, since price is only one among many
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bypass incentives, models based exclusively on price may overstate the
influence of access prices on the customer’s bypass decisions.

10The equal access requirement does not necessarily apply to small non-BOCs
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Interviews with telecommunications users suggested that a stable access
price is an important determinant of access choice because it permits
long-run planning. Users indicated that a desire to establish predictable
and stable costs to facilitate their telecommunications planning and
budgeting motivated facility bypass This concern was not included in
the simulation models and, to a certain extent, it cannot be incorporated
into any simulation model. The instability and level of LTC prices depend
on many things, including state and federal regulatory decisions. Such
variations could lead to difficulties in users’ long-run planning. In con-
trast, facility bypass costs may be more stable in the long run. There-
fore, to the extent modelers cannot model regulators’ decisions, they
also cannot model LTC price levels or price stability and their effects on
bypass.

Current customer access choices also indicate that total access minutes
and revenues are not just dependent on access prices and services. The
National Exchange Carriers Association (NECA) which monitors LTC
access minutes to propose access prices to the FCC indicates that LTC
access minutes are expected to increase in 1986. The Association sug-
gested that the recent economic recovery has increased the use of tele-
phone access services enough to compensate for any loss due to bypass
of interstate access services. Similar comments were made by an econo-
mist at the National Regulatory Research Institute. This, too, is consis-
tent with econometric evidence, which suggests that the amount of
telephone access minutes grows with increased business activity and
personal income. In addition, available econometric evidence suggests
total telephone traffic is not very responsive to price changes and that
changing prices will not substantially affect traffic levels.

Subscribers Do Not Respond
Immediately to Changing
Access Costs

Both models assume that all subscribers fully adjust to changing access
costs. This permits both models to estimate the potential or long-run
total revenue effects of changes in FCC-regulated prices as if all cus-
tomers had minimized cost. This assumption is not always representa-
tive of how customers would actually behave in the short run

Generally, customers do not immediately adjust to financial incentives
for bypass. Our interview and survey results indicated that large users
take time to consider, plan, and implement bypass systems. Adoption of
new access options may take time because subscribers have to deter-
mine whether the costs of acquiring new access options are warranted
given the savings. As a result, models that assume a full adjustment to
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financial bypass incentives overstate the actual short-run LIC revenue
T o e
105>

Equal Access Is Assumed

but Did Not Exist in the
Year Modeled
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Both models assumed all interexchange carriers enjoyed equal access to
all LrcC access services. This assumption permits the models to investi-
gate the long-run implications of full and equal competition among inter-
exchange carriers. Thus, subscribers to other common carriers no longer
dial extra digits to access their other common carrier over the LIC
switched network, or need to use a touchtone telephone, and all inter-
state common carriers pay the same access charge for the same access
services In addition, both models assume AT&T 15 allowed to use special
access lines for all of 1ts long-distance services. In effect, the models

assume AT&T and other common carriers provide equivalent service, pay
the same access ch arges, and compete exclusively based on prices
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charged to subscrlbers.

This assumption did not represent the state of affairs in 1984. Equal
access for Bocs’ switched access services is mandated for all other
common carriers and 1s supposed to be substantially completed by the
end of 1986 However, AT&T is generally not authorized to provide
switched access, long-distance services using special access lines for MTS
traffic and, 1n many cases, needs to re-engineer its plants before such
services could be offered. However, as of November 1985, AT&T can use
special access services for some forms of switched services (e g., Soft-
ware Defined Network and Megacom) As a result, AT&T subscribers can
access AT&T for some interstate switched services using special access or

facility bypass.

Interexchange Carrlers May

™_
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to Bypass
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Both the BCR and FCC models assume that an interexchange carrier will
nnrmlf all customers to hvnaqe based exclusivelv on price This mav be
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an mappropriate 51mp11fy1ng assumption in the short run According to
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As a result, other common carriers may not be able to accept access
from less concentrated access traffic providers such as resellers or
facility bypassers. Also, according to some experts, other common car-
riers have a fixed ratio of ports (piaces to receive access lines) to
switching capacity. If these ports are used to provide access to rela-
tively low-volume resellers or facility bypassers, the switching capacity
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may be under used Of course, future refinements of switching tech-
nology may alleviate this factor in the long run 1f the pricing structure
encourages added switching capacity.!!

Although AT&T’s reputation for superior service can maintain and attract
subscribers, AT&T, as a fully regulated common carrier, has one impor-
tant competitive disadvantage compared to its interexchange competi-
tion. AT&T can neither refuse service nor charge different prices for the
same service to different subscribers, as can its competitors. However, 1f
FCC lessens regulatory limits on AT&T and grants them the flexibility
enjoyed by the other common carriers, AT&T also could have a financial
incentive to refuse bypass access to low-volume customers. Therefore,
the extent of bypass may be less than predicted by either model.

Facility Bypass Costs in
Both Models May Not
Reflect the Total Costs of
Bypass

Our review of facility bypass costs 1n appendix VII shows that the
facility bypass costs used by BCR are somewhat inexpensive compared
with current bypass costs, and the costs used by Fcc are within the cost
range reported. In addition, determining bypass systems costs especially
for microwave facilities also depends on the reliability and capacity of
the bypass system to carry traffic at all times during the day, regardless
of peak load surges in interstate access traffic. Furthermore, many ana-
lysts indicate that microwave reliability depends on weather conditions
that can diminish transmission quality This problem can be handled by
(1) building backup systems that increase the microwave bypass facility
costs or (2) permitting transmission fallures and overflowing traffic into
Lrc switched access facilities. This imited reliability could decrease the
microwave system'’s use or require added costs to improve the reliability
of the microwave system. In either case, bypass levels may be over-
stated since current microwave costs are understated. (For an extended
discussion of these points see app. VII.)

'Recent tariff submussions for Softwave Defmed Network and Megacom indicate AT&T 1s developing
the capability to permut all types of access for 1ts subscribers
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Reasons the BCR Model
Estimates Higher LTC
Revenue Loss at
Prevailing 1984 Access
Prices .

The BCR and FCC models differ in specific assumptions that can cause the
BCR model to estimate greater bypass activity than the Fcc model when
using similar access prices as shown in table 4.2. For example, the
models use different specific assumptions about

who bypasses and which bypass options are available,
the amount of telecommunications traffic at a customer’s location that is
subject to bypass, and

« the costs of bypass options which determine when alternative options
are adopted by customers.,

Table 4.3 summarizes the important differences between the two models
and the affects of these differences.

Table 4.3: Comparing Specific Assumptions in the BCR and FCC Models

FCC BCR

Implications of the different assumptions

Who Bypasses

Businesses, interexchange
carriers carriers, residences

Businesses, interexchange

BCR permits residential customers to bypass
which increases total bypass

Types of Bypass

Special access, fia_crlui;fbyaéss
resale

Special access, facility bypass,

BCR includes resale which increases bypass

Trgfﬂc Distribution

Source of the -A samp[e of Pacific Northwest

—-Xzb_-wpercent sample of

FCC's traffic distribution 1s more concentrated
and creates more facility bypass for business
locations

distribution Bell and Northwestern Bell businesses
business and residential -A representative sample of
customers o residences

Intrastate Access Minutes To Interstate Originating Minutes

Businesses 61to1 228 to 1

Residences N/A 5t01

The higher FCC ratio creates more business
bypass while BCR's residential intrastate traffic
increases BCR's bypass levels

Interstate Originating Minutes Tci—int—é'ré_th:tje'fgf@hiéting Mmute_s

Businesses 53to 1 1to1
Residences N/A ~ NA

The higher BCR ratio creates more bypass

Bypass Cost and Capacities

Fa&mty bypass  $2,000/month+ —g@ﬁdn_th/l|rne BCR's lower facility bypass costs permits more

costs $ O/minutes A o bypass

Ca%)acsty unhmited 2,000 mnfline

Resale cost N/A $ 0424 /mind BCR's resale option permits lower volume
locations to bypass

Capacity N/A ) _ unlimited

Special access  $160/month/ Iine $40/month/line BCR's lower special access costs permit more

cost ) o bypass

Capacity 3,000 min/ month/line 2,000 min/ month/hine

4The customer must save at least $5/month to justify resale to adopt resale

Page 64

GAO/RCED-86-66 Telecommunications



Chapter 4
Limitations of Two Models Used to Estimate
Bypass Revenue Loss

Who Bypasses and Which
Bypass Options Are
Available Affect the
Amount of Bypass

The rFcc and BCR models make different assumptions about who can
bypass and how they can bypass. In both areas, the BCkR model makes
bypass more likely. In the FCC model only business subseribers and inter-
exchange carriers can bypass, while in the BCR model interexchange car-
riers and business subscribers as well as residential subscribers can
bypass.

Both the Fcc and BCR models permit a limited set of access options. Both
permit facility and special access bypass. The BCR model also includes
resale—the sale of volume discounted services from interexchange car-
riers to resellers which are resold to smaller customers at prices below
the rates provided by interexchange carriers. Resale expands the
number of subscribers who can bypass since resale is attractive at low
traffic levels. However, both models exclude several bypass alternatives
that could become important in the future. For example, shared tenant
services and teleports are not included, although both access options are
being actively pursued currently.!? (See app. X.) Discussions with sev-
eral state officials suggested concerns about LTC revenue loss due to
shared tenant services. In addition, some states are deciding whether
regulation of shared tenant services is appropriate.

How Changes in Total
Traffic Amount and Traffic
Type Per Location Affect
Bypass Revenue Loss

Both models assume bypass depends primarily on the traffic per cus-
tomer location, because bypass system costs are based on the amount of
traffic per location. Both models suggest traffic is concentrated at a few
locations which makes bypass more likely, since high-volume concen-
trated traffic permits the use of cheaper bypass alternatives as dis-
cussed in appendix VII. If, on the other hand, traffic is well dispersed,
much of the traffic could occur at locations where bypass is not cheaper.
This would decrease bypass revenue loss. As a result, the extent to
which traffic is concentrated is a key determinant of bypass loss.

Both models account for different traffic types at each location. This is
important because available evidence suggests certain types of traffic,
such as terminating traffic, may be less likely to bypass. Therefore,
including terminating or intrastate traffic may lead to an overstatement
of bypass.

1ZR5th shared tenant services and teleports are specialized forms of resale where the subscriber
reaches the reseller over dedicated facilities Shared tenant services use a PBX to serve several firms
located in the same building or adjacent building The PBX 1s used to concentrate all tenants’ tele-
phone traffic and can enable the tenants to pay lower telephone hiils Teleports are facilities that
concentrate traffic from numerous locations using their own access facihities and provide both special
services, such as high-speed data transmission, and lower cost long-distance services for regular tele-
phone conversations
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The extent to which traffic is concentrated and the mix of traffic by
type can be discussed in terms of a traffic distribution. A traffic distri-
bution assigns traffic by volume and type to each location. In this sec-
tion we will discuss originating interstate traffic, terminating interstate
traffic, and intrastate inter-LATA traffic because these categories reflect
the types of traffic that bypass in both the BCr and rFcc models. The Fcc
model assumes a distribution of traffic created from traffic in Pacific
Northwest Bell's and Northwestern Bell’s markets. BCR uses a 20-percent
national sample of current business traffic and a national distribution of
residential traffic. However, these distributions may not reflect the
future distribution of traffic.

FCC’s business distribution tends to assign more originating traffic!? to
fewer locations, with 1 percent of the business locations generating 53
percent of business traffic while the BCR model has 1.7 percent of the
locations generating 43.80 percent of the traffic. This difference would
tend to increase bypass in the FCC model.

Although these distributions are not identical, they are consistent with
other regional and state studies which suggest a few large locations gen-
erate a significant portion of traffic. Therefore, bypass at these few
large-volume locations could lead to revenue shortfalls, since a large
share of interstate traffic is likely to bypass as both large customers and
interexchange carriers adopt bypass to curtail costs.

The FCC model assumes that decreases in the cost of access services will
increase originating interstate traffic while the BCR model assumes total
interstate traffic is constant irrespective of price. The FCC model
assumes that a 1-percent decrease in the total price of a long-distance
call will lead to a .75-percent increase in the amount of traffic. This
mmplies that the total revenue from interstate traffic collected by inter-
exchange carriers will decrease as the price of the call decreases. On the
other hand, increases in the total price will increase total interexchange
revenues. However, the total price of a long-distance call is the sum of
the cost of the transmission by the interexchange carrier and the costs
of access at both ends of the call. Because the prevailing 1984 switched
access price represents about half of the total costs of interexchange
carriers, the FCC model suggests that the total amount of traffic is only
slightly responsive to the access cost in a long-distance call because it

l"’Ongmamng traffic 1s defined as traffic between the originator of a call and the mnterexchange
carrier
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would take large changes in the price of access to significantly alter the
total amount of traffic

The FCC model assumes that each minute of originating interstate busi-
ness access traffic at a location generates 0.53 minutes of terminating
interstate business access traffic. The BCR model assumes each
originating interstate minute generates one terminating mimute at a loca-
tion. Both assume originating and terminating minutes are equally sus-
ceptible to bypass. Therefore, the higher rates of terminating-to-
originating interstate business minutes in the BCR model makes bypass
more likely. It is not clear which assumption is more approprate or
whether both overestimate terminating access traffic.

Both models assume that all terminating traffic can be bypassed. Discus-
sions with our consultants indicate such bypass may not be possible.
This 15 especially true for residences with low-volume terminating
traffic Terminating traffic may be hard to route to a customer since the
interexchange carrier dehvering the call may not be the interexchange
carrier that carries the originating calls from a residential subscriber
Thus, to terminate a call an interexchange carrier, at 1ts own expense,
would have to acquire a bypass system linked to the receiver of the call
when the receiver does not subscribe to the interexchange carrier that 1s
carrying the call. In addition, the interexchange carrier’s network may
not be equipped to terminate traffic directly. As a result, no bypass link
may be available. Of course, at high-volume terminating traffic loca-
tions, an interexchange carrier may want to place a bypass link even if
the location does not subscribe to that interexchange carrier because the
interexchange carrier could then avoid LTC access charges on termi-
nating traffic.

In general, if the number of interexchange carriers increase and if AT&T
no longer dominates the interstate market, terminating bypass is less
likely since each location receives a smaller amount of traffic from each
interexchange carrier. But if AT&T continues to dominate the market and
if many other common carriers terminate calls through Ar&r facilities,
the likelihood of terminating bypass increases because AT&T terminates a
larger number of calls per location. No available study discusses the
future distribution of terminating traffic among interexchange carrier

4 Termmating traffic 1s defined as traffic between the mterexchange carrier and the recever of a
call
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facilities and the implications of this distribution for terminating
bypass.

The FCC model assumes that for each interstate business access minute
there is .61 intrastate access minute, while BCR assumes for each inter-
state business access minute there is .228 intrastate access minute. The
FCC assumption yields more business bypass. In addition, BCR assumes
each residential interstate access minute yields .50 intrastate minute
while Fcc excludes residential bypass.

Both models assume that intrastate and interstate access rates are iden-
tical in 1984. This implies that financial bypass incentives are identical
in both jurisdictions. As a result, the revenues susceptible to bypass are
the sum of all interstate and intrastate access minutes at a location mul-
tiplied by the common access charge. The inclusion of intrastate access
minutes makes bypass attractive at some locations that would not
bypass based exclusively on interstate traffic because their inclusion
increases the total traffic and access charges.

In the future, state access charges may not mirror federal access charges
as they tended to do in 1984 for two reasons. First, intrastate access
charges may not be set to equal federal charges and second, intrastate
access competition may be limited by the states through regulation or
tariffs. As a result, the total extent of access bypass incentives may
have to be calculated by separately estimating intrastate and interstate
incentives.

Lower Access Costs Make
Bypass More Likely in the
BCR Model

BCR'’s Facility Bypass Costs
Increase Bypass

Access costs in the two models differ for three reasons. First, BCR
assumes a lower facility bypass cost at low traffic volumes. Second, BCR
assumes a lower special access rate which also tends to increase bypass
levels. Third, BCR permits resale that provides low-cost access for low-
volume subscribers. Together these assumptions suggest higher bypass
levels for small users and easier adoption of facility bypass systems
than can occur 1n the FCC model.

In the Fcc model, facility bypass costs $2,000 per month and $.01 per
access minute based on a Pacific Northwest Bell analysis The BCR model
assumes a facihty bypass line costs $40 per line per month and a 2,000-
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minute per-month capacity.!s In addition, no added costs per access
minute are in BCR’s facility bypass system. Therefore, at full capacity
the BCR facility bypass system costs are $.02 per access minute ' The
average cost per minute in the Fcc model varies with use. All these costs
are within the range of bypass costs discussed in appendix VII.

Because of the large fixed costs (82,000 per month) and the low variable
costs (5.01 per minute), facility bypass 1s adopted in the FCC model at
46,153 minutes per month. In the BCR model, a facility bypass system is
adopted at 475 minutes, using 1984 access prices. In other words, the
large facility bypass fixed costs in the FCC model delay the adoption of
facility bypass.

The FcC model generates larger shortfalls at the lower switched access
charge associated with the $4 SLC, as shown in table 4.2. This occurs
because the large subscribers who bypass find bypass attractive even at
a reduced switched access charge. In contrast, the BCR model has rela-
tively low costs for facility bypass at low traffic volumes which permits
lower volume subscribers to bypass. Thus, decreases in the LTC switched
access price could decrease the extent of bypass by lower volume sub-
scribers and reduce the LTC revenues lost to bypass, as shown 1n table
4.2

As discussed 1n appendix VII, available evidence indicates that bypass
costs tend to increase with the distance between the customer and the
interexchange facility. The FcC model assumes the interexchange facility
is 2 miles from the customer. Our calculations indicate, at least in North-
western Bell’s service area, many locations are more than 2 miles from
the interexchange carrier. For example, in Minnesota about one-half of
the 108 customers analyzed by Northwestern Bell were 6 or more miles
from these facilities. Therefore, the FcC model may underestimate
facility bypass costs and thus generate more bypass. The BCR model does
not explicitly address this point. Thus, either model may be overesti-
mating potential revenue loss.

Special access costs differ in the two models. The FCC model assumes a
special access line costs $160 per month while BCR assumes $40 per
month. The BCr figure is identical to the BCR facility bypass costs and

15In the pubhshed BCR model, facility bypass costs per line per month range from $20 to $490

1BCR facility bypass costs per minute are the costs per line per month divided by the capacity or 2
cents per minute = $40/2,000 minutes
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BCR's Resale Model Increases
Bypass

thus the BCR model implies an equal likelihood that a customer might
choose special access or facility bypass. The Fcc assumptions, on the

other hand, imply special access may be adopted when the traffic per
location does not warrant naving the $2.000 fixed cost for a fnmh‘rv
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from special access to facility bypass.

The existence of resale in the BCk model increases bypass as compared
with the FCC model. In the BCR model, resale costs 4.24 cents per minute
and is adopted 1f a subscriber saves $5 per month. Such costs are less
than switched access costs even at relatively low traffic levels.

The resale arrangement 1n the BCR model decreases resellers access
costs, in part, because it permits resellers to use the LTC facilities
without paying usage charges that contribute to nontraffic-sensitive
costs. This arrangement 1s cheaper than the currently allowed WATS
resale where the reseller pays reduced usage charges to the LTCs.

According to several experts, the BCR resale arrangement violates cur-
rent FCC rpmllnh(mq BCR believes, however, that nnh(‘mg such violations

would be expensive for both regulatmg commissions and Lres. Further-

more, BCR beheves its resale arrangement will become more common in

the future as all interexchange carriers are free to purchase all LTC
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The BCR model’s bypass estimates are higher due to resale. Resale 1n the
BCR model mcreases the shortfall per residential line per month. At 1984
access prices without resale, the BCR model estimates a residential
shortfall of $5.26 per line per month, while with resale the shortfall
increases to $7.99 as shown in table 4.4. Similarly, the shortfall per resi-
dential line with a $4 subscriber line charge without resale is $2.29
while with resale the shortfall is $3.19. Thus, resale contributes to the
differences between the FcC and BCR shortfall estimates.

Table 4.4: How Resale Increases
Revenue Shortfalls Per Residential Line
Per Month in the BCR Model

Revenue
Revenue shortfall
ghortfall at witha $4  Difference
. - _1%84prices _ SLC _inshortall
BCR without resale . $526 ___§329____ $279_Z
BCR with resale $7 99 $3 19 $4 80
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Crossover Minutes Among
the Access Options Depend
on Costs

In both models the total amount of bypass depends on the crossover
minutes among access options and the number of subscribers that find
each access option financially attractive. In this section, we discuss the
crossover minutes among access options in both models and show how
the models’ assumptions generate lower crossover minutes in the BCR
model. The crossover minutes are summarized in table 4.5.

The lower BCR special access and facility bypass costs permit fewer min-
utes to justify crossover to a bypass option. For example, using 1984
prices for switched access, the FCC model permits crossover to special
access at 1,893 minutes per month while BCR only needs 475 minutes. In
addition, resale permits small traffic originators to avoid switched
access rates with only 100 minutes per month in the BCkR model. Thus,
the generally lower BCR bypass costs increase LTC revenue losses due to
bypass because more locations with more traffic can adopt bypass.

BCR calculates LTC revenues after lowering the switched access price
from 8.5 to 6 cents which increases the minutes needed to justify
bypass. At the new prices, customers adopt facility bypass or special
access prices at 675 minutes per month instead of 475 minutes. The
adoption of resale requires 275 minutes rather than 100 minutes.

The rcc model increases switched access prices to eliminate any revenue
shortfall By increasing the switched access price from 8.5 to 12.11 cents
per minute, the LTCs meet their nontraffic-sensitive interstate revenue
requirement. This price increase decreases the minutes needed to justify
bypass At the new price, customers adopt special access and abandon
switched access at 1,321 minutes per month rather than 1,893 minutes
per month The crossover point between special access and facility
bypass does not change because their costs do not change.
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Table 4.5: Crossover Minutes in the
Two Models at Ditferent Prices

A Sensitivity Analysis
of the FCC Model
Indicates That the
Model Is Slightly
Sensitive to Changes in
Certain Assumptions

FCC BCR
1984 Priceforno 1984 $4
prices® gshortfall® prices SLC®
Switched to special access 1,853 1,321 475 875
Special access to facility bypass® 46,153 46,153 N/A N/A
Switched access to resale® N/A N/A 100 275

%The switched access price In 1984 was 8 45 cents per minute in the FCC model and 8 48 cents per
minute In the BCR model

BIn the FCC model the switched access price iIncreases to 12 11 cents per minute where the shortfall 1s
eliminated

%in the BCR model the imposition of a $4 subscriber line charge on residential and single-line business
subscribers 1s accompanied by a reduction in the switched access price to 6 05 cents per minute

9In the FCC model a change in the switched access price has no effect on the choice between special
access and facility bypass Also, in the BCR model the special and facility access have identical costs

®Resale does not exist in the FCC model

Our discussion of the difference in the BCR and Fcc models and our
review of bypass technologies in appendix VII indicate there is some dis-
agreement on both the appropriate bypass cost and types of traffic that
can be carried over bypass services. To determine how these differences
might affect revenue loss, we altered specific assumptions in the rcc
model. If the altered assumption significantly changed the FCC model’s
results, the model is considered sensitive to that assumption. If the
model’s results did not change significantly when the altered assump-
tion 1s used, the model is not considered sensitive to that assumption. In
general, the FCC model is not sensitive to the assumptions we tested.
However, we were not able to test several assumptions that could have
changed the extent of bypass estimated by the model. (See appendix IX
for a detailed discussion of our tests of specific assumptions.)

The sensitivity of the FCC results to changes in specific assumptions does
not limit the value of the model because it was not designed to forecast
actual revenue loss due to bypass. Instead, it was designed to simulate
the potential effects of existing LTC usage-sensitive access charges, given
current traffic concentrations and bypass costs in a fully competitive
access market. Thus, the model was designed only to highlight the impli-
cations of current LTC access prices and not to forecast actual LTC rev-
enue loss in the future.
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L]
Technological
Developments May
Increase Bypass in the
Future

The actual extent of bypass depends on the costs and services the cus-
tomer faces when choosing an access alternative. As discussed in
appendix VII, future facility bypass costs are expected to decrease In
addition, facility bypass service quality 1s expected to improve. Such
improvement creates added incentives to adopt bypass and permits
lower volume locations to bypass the LTC. Therefore, bypass will become
more likely in the future unless regulators permit LTCs to provide a com-
petitive set of access charges and service types.

The bypass decision depends on the access prices and services offered
by both the regulated LTC and its often less regulated competitors. To the
extent the less regulated competitors can more quickly introduce new
services and offer lower costs, the L.TC may lose traffic to its competitors.
In the long run, the LTC may also adopt new low-cost technologies and
provide more services, as commissions permit LTCs to either invest in
new plant and equipment or offer improved or specialized services to
customers who could bypass. However, once traffic is lost to competi-
tors, reduced regulated prices may not enable the LTC to recover the lost
traffic because regulated prices must include overhead costs the compet-
itors may not incur.

The Models Should Not
Be Used to Forecast
Actual Revenue Loss

The two national bypass models provide estimates of how access compe-
tition and changing access charges could affect telephone company reve-
nues. However, they were not developed to provide exact or precise
forecasts of future bypass losses.

As discussed in the previous sections, the limitations of the models as
forecasting tools include

(1) the assumption that customers fully adjust to changing access prices
in order to minimize total access costs;

(2) the assumption that access markets are fully competitive because
equal access exists and AT&T is free to offer all LTC or facility bypass
access services to its subscribers;

(3) a BCR assumption that resellers can and will be able to directly access
interexchange carriers and use the LrC for local access without paying
usage access charges to the LTC;

(4) an assumption that it is always in the interexchange carrier’s finan-

c1al self interest to permit bypass by even small subscribers;
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State and Federal
Regulatory and Pricing
Policies Can Create
Bypass in Many
Markets and Services

(B) cost calculations which may make facility bypass appear unreason-
ably inexpensive because the costs do not take into account the limita-
tions of some forms of facility bypass in the short run;

(6) an assumption in the FCC model that state access charges perfectly
mirror FCC access charges; and

(7) an assumption that current bypass costs adequately reflect the costs
potential bypassers will face in the future.

To make these models more closely reflect the actual conditions, these
limitations would have to be overcome. However, even these changes
would not make them ‘““perfectly’” mirror reality. In addition, future
changes in technologies and market structures may limit the ability of
even these “improved”’ models to assist policymakers to forecast actual
future revenue losses.

Both models estimated revenue loss due to bypass of interstate access
services. In addition, the BCR model also discussed revenue loss due to
bypass of intrastate access services. But, LTCs are concerned with all
types of bypass revenue loss, including those from intrastate long-dis-
tance and local services, because current trends in costs and technology
suggest bypass 1s possible for many services besides interstate access.

Federal pricing and cost allocation policies that deter interstate bypass
by hmiting costs assigned to the interstate jurisdiction and lowering
interstate access prices may force increases in state-regulated rates and
bypass on intrastate services causing revenue losses. As a result, deter-
ring interstate losses may not solve all LTC revenue loss problems due to
bypass. This shifting of the LTC costs to the states, in conjunction with
the technical limitations in the models discussed above, limits the useful-
ness of such models for analyzing the total revenue and policy implica-
tions of various prices that the FCC could adopt. In addition, the actual
LTCs costs vary with the amount of traffic for various services, and
these LTC cost changes also affect its revenue requirement.

Revenue Loss Does Not
Determine the Revenue
Requirement Shortfall

The two bypass models suggest the gross revenue shortfall that could
result from bypass of access services for interstate and intrastate toll
services. But this potential shortfall does not represent the potential
revenue requirement shortfall for two reasons. First, if less long-dis-
tance traffic uses LTC switching facilities, LTC costs may decrease and
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Stranded Investment and Traffic
Growth

J unsdwtioqal Shufts of Bypass

decrease the revenue requirement. Thus, the decline in the LTC revenue
requirement for access services 1s the loss in access revenues minus the
decrease in LTC costs associated with access services. As a result,
because costs could decrease these models could overestimate the
shortfall. Second, any changes in LTC interstate access prices to curb
access bypass can lead to price changes on other services, such as local
business and residential rates. These price changes, in turn, can lead to
changes in revenue and costs that also affect the LTC revenue require-
ment. Therefore, a complete evaluation of LTC revenue requirement
changes due to bypass of interstate access services requires an analysis
of the prices, traffic, and costs associated with all LTC services.

Telecommunications experts often discuss the problem of large fixed
costs for Lrcs in terms of stranded investment—plant and equipment
installed to serve a certain type of traffic which no longer uses LTC ser-
vices. The extent of truly stranded investment depends on (1) the extent
to which such plant and equipment can be used to provide other ser-
vices, such as local and intrastate long-distance and (2) the extent to
which overall traffic growth could permit the LTC to use once stranded
investment for other services.'” If either use of the plant occurs, the
shortfall in the revenue requirement due to stranded investment would
decrease. Unfortunately, little evidence is available on either the ability
to shift stranded investment to other services or the extent to which
traffic growth can use stranded investment.

Bypass is a phenomenon that can occur for all types of traffic as indi-
cated in chapter 3. FCC has addressed interstate access bypass, in part,
by limiting the interstate share of costs and changing prices to include
an S1.C. However, its pricing plan could create added bypass at the local
service level. For example, as the SLC increases, some subscribers may
decide to drop lines and bypass for local traffic. As a result, the LICs
may lose local revenues even as the low usage access charges on inter-
state calls could be deterring interstate access bypass. As a result, state
commissions may become responsible for recovering larger shortfalls in
the state revenue requirement. In addition, states have historically been
reluctant to increase the fixed portion of residential telephone bills.
Therefore, the states rather than FcC may be facing a bypass problem if

17LC traffic and thus 1ts revenues are affected by many things other than service prices For
example, a growing economy and increasing personal imncome create increased demand for LTC ser-
vices and increase LT'C revenues even as some traffic bypasses due to LTC prices
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rates on nonresidential local or intrastate long-distance services are set

ol 1. e
4ApDOVE DYy pdss COSLS.

Rate-of-return regulation requires that an LTC’s total revenues cover
total costs and often requires revenues from a particular service to
cover total costs of that service. However, because a significant portion
of costs are common costs,® it is difficult to identify the costs of any
particular service. Furthermore, competition might require LICs to
match prices in competitive markets and recover any shortfall in less
competitive or monopolized or regulated markets. If the competitive
price is not met, the L.TC may lose more revenues due to lost traffic than
it would lose by lowering 1ts price and retaining some traffic that is sub-
ject to bypass. This implies that LTCs may ask for rates that are higher in
less competitive markets and lower in competitive markets. As a result,
prices for stmilar services may differ across markets. In particular, resi-
dential rates may increase since the LTC may face less competition 1n this
market.

0 R
Conclusions

Our review of the models indicates that both were constructed to test
how the implementation of different LTC access charges in the presence
of “full and fair” competition 1n access markets could have affected the
LTC revenue requirement shortfall in 1984. Neither model, as designed,
can provide a forecast of LTC actual revenue requirement shortfall in
either the immediate or more distant future. Instead, the models are
intended to assist policymakers in understanding the potential revenue
implications of competition and different LTC access charges when sub-
stantial amounts of LTC access charge revenue are generated at only a
few locations.

Although the models may not provide actual forecasts of LIC revenue
shortfalls for either the short or long term, they still provide policy-
makers insight into potential LTC revenue shortfalls. The structure and
logic of the models indicate that current and future lower bypass costs
could create revenue shortfalls in a competitive access market. Further-
more, they indicate that if regulators permit LTCs to lower access
charges, the extent of access revenue losses may diminish.

18Common costs are costs of plant and equipment that simultaneously serve all services and cannot
be easily assigned to one particular service A good example 1s a local loop which carries local calls as
well as intrastate and interstate traffic
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However, reassigning costs from access to other services, which permits
the decrease in usage access charges, could create bypass on other ser-
vices and affect universal service if residential rates are increased.
Therefore, regulators may have to consider the effects of all price
changes on revenues, costs, and customers as they establish LTC access
charges.

Our analysis of bypass costs in this chapter also suggests that continued
dependence on usage access charges for switched access may lead to
irreversible revenue loss due to bypass. Such usage charges tend to
increase the use of special access, facility bypass systems, and resale. In
addition, once a facility bypass system is adopted, its operating or eco-
nomic costs are often lower than the costs of using any LTC service.
Thus, even a future decrease in LTC charges may not recapture traffic
lost to facility bypass systems. As a result, policymakers may have to
consider whether potential and possibly irreversible future traffic losses
to facility bypass systems justify decreasing existing LTC access service
prices toward economic costs.

The Managing Director of the FCC commented, ‘“‘Overall, we find that the
report reflects the views of the Federal Communications Commission.”
FCC provided three technical comments relating to the models discussed
in this chapter. We have revised the report to reflect these comments
and have provided in appendix XI our views on the three comments.

The Director, Regulatory Policy Analysis, Bell South Corporation,’ com-
mented that the *“. . . report presents a fair and well reasoned critique of
Bellcore’s bypass models. I also concur with the concluding section of
the chapter (chapter 4) . . ..” The Director also provided a number of
technical comments on the models which we considered in revising the
report. Appendix XII provides the Bell South letter and includes our
views on each of the comments raised.

197he Director was formerly Director, Governmental Affairs, at Bell Commurcations Research and
developed the BCR model
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Background on the
Access Charge Decision

In 1982 rcc changed its method for recovering certain interstate tele-
phone costs, in part, to address uneconomic bypass and establish fairer
pricing policies for a competitive telecommunications marketplace. In
general, rcc added a flat monthly subscriber line charge for each tele-
phone line and permitted a reduction in the per-minute charge for long-
distance service. FCC believed this change would reduce incentives for
large-volume, long-distance customers to bypass the local telephone
company and help avoid the loss of telephone company revenues due to
bypass, which, 1t believed, could result in the need to increase telephone
rates.

A key component of FCC’s access charge decision is a subscriber line
charge which ranges from $2 for residential and single-line business sub-
scribers up to $6 for multiline business subscribers. FCC has stated that
it will evaluate the SLC to determine its effect on bypass and other issues
before it considers raising the sLC above the $2 monthly charge. FCC initi-
ated such an evaluation in June 1986.

At the time of our fieldwork in 1985, the access charge with its sLc had
just been implemented, and no comprehensive assessments were avail-
able relating to its effectiveness in deterring uneconomic bypass. We
found that much uncertainty and controversy exist about the access
charge decision in deterring uneconomic bypass and contributing to the
Communications Act’s goals of reasonable charges, universality of ser-
vice, efficiency, and innovation. Any attempt to evaluate the access
charge decision will be complex due to the many facets that are
involved. For example, issues include how the decision affects competi-
tion n the telecommunications industry, short- and long-term effects on
local telephone company revenues and subscribership, and whether
each of the Communications Act’s goals are met.

This chapter provides (1) a discussion of considerations important in
any attempt to evaluate the access charge decision or other regulatory
policies that address bypass, (2) information on the access charge deci-
sion’s ability to deter uneconomic bypass, (3) criticisms offered by inter-
ested parties on the access charge decision and its ability to deter
uneconomic bypass, and (4) a discussion of selected regulatory options
that interested parties have suggested that address bypass.

In December 1982, rcc adopted the access charge decision which set
forth rules that determine the rates interexchange carriers and sub-
scribers pay for access to local telephone company facilities used to
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complete interstate services. There was much opposition to the access
charge decision, and by late 1984, rcc had revised its guidelines for
structuring and gradually phasing in this decision. The key parts of the
decision include

a 86 or less monthly subscriber line charge for each telephone line for
multiline businesses; a $1 monthly SLC per line for residential and single-
line businesses beginning June 1985 and capped at $2 in June 1986,
these charges have permitted the per-minute usage charge for interstate
long-distance service to be reduced;

a Universal Service Fund which targets a portion of the access charges
paid by interexchange carriers to telephone companies with high plant
costs;!

guidelines for implementing alternative tariffs by local telephone com-
panies. These tariffs allow for alternatives to recover the interstate non-
traffic-sensitive costs not recovered by the SLC and enable telephone
companies with concurrence of state regulatory officials or the Federal-
State Joint Board to address local bypass concerns;

a mechanism to allow more comprehensive, experimental tariffs that
would recover interstate plant costs differently than the Fcc plan; and

a mechanism that permits the equivalent of a waiver of the SLC for low-
income households.

When FCC initiated its access charge proceeding, it concluded that 1t
would be necessary to prescribe the compensation that Lrcs should
receive for use of their facilities to complete interstate services. The
occs were not members of the partnership between AT&T, the Bell com-
panies, and the independents that pooled costs and shared revenues.
Instead, the 0ccs paid for their use of the local telephone company on a
tariffed basis under an FCC agreement known as the Exchange Network
Facilities for Interstate Access The agreement determined that the occs
should pay a lower rate for using the local telephone facilities than AT&T
in order to compensate the 0cCs for what was considered to be their
inferior service connection.?

Before the access charge decision, local telephone companies recovered
most of their costs incurred in providing interstate services through the

IThese are local telephone companies who have higher than average interstate non-traffic-sensitive
costs The fund helps these companies keep their basic local service rates at an affordable level It1s
also referred to as the High Cost Fund

2Because of these connections, OCCs could only provide service to touchtone telephones, often had
infertor quahty, and required the subscriber to dial extra digits
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Communications Act’s
Goals in Brief

settlements/division of revenue process.? AT&T, the local Bell and inde-
pendent telephone companies pooled both operating and capital costs
assigned to interstate telephone service. Uniform, nationwide rates were
then established to produce revenue that would cover these costs and
provide for a return on investment. The revenue was then distributed to
the companies to first cover their interstate operating costs. The
remaining revenue was then distributed to the companies in proportion
to the size of their plant investment relative to all the companies’ com-
bined investment assigned to interstate services. FCC’s access charge
decision resulted in an end to the pooling arrangement. Instead, FCC
required that each Boc and independent company recover its interstate
costs by levying “access charges” on both the interexchange carriers
and individual customers.

FCC established access charges for interstate services. For dedicated ser-
vices, such as special access, telephone companies recover the amount of
costs associated with private lines by an access charge which is a flat
monthly fee. For switched services such as MTS/WATS, the access charge
combines a usage and flat monthly fee. Originally Fcc planned to recover
most nontraffic-sensitive costs by a flat charge to subscribers that
would be phased 1n over time. Local companies would add the SLC to
each subscriber’s monthly bill, basing it on the number of telephone
lines that a subscriber had. The usage charge would cover all traffic-
sensitive costs as well as continue to cover that portion of the non-
traffic-sensitive costs not yet recovered by the sLc.

The nation’s policy for common carrier telecommunications encom-
passes several goals, including reasonable charges, universality of ser-
vice, efficiency, and innovation. Sections 202 and 205 of the
Communications Act of 1934 forbid “undue preference” and ‘“‘unfair and

3Settlements refer to this process as 1t relates to the independent telephone companies, division of
revenues refer to this process for the BOCs

“The access charge decision also established an Exchange Carrier Association, now called the
National Exchange Carrier Association NECA prepares and files interstate access charge tanffs and
administers revenue pools created by the tanff NECA was designed to take over tanff filng and
revenue pool administration functions previously performed by AT&T NECA 1s composed of tele-
phone companies participating in various pools which represent components of the access charges
Local telephone companies are required to participate in the carrier common line pool (which repre-
sents the revenue for the local loop) but not in the others They can mstead file their own tanffs to
recover these access charges

5These charges also would cover the cost of the Universal Service Fund and the National Exchange
Carrier Association’s operating expenses
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Regulatory Policies
Aimed at Bypass Have
Multiple Objectives to
Consider

unreasonable rates.”” FCC interprets the act to mean that common car-
riers should avoid price discrimination for their services by pricing like
services similarly and maintaining rational and reasonable price differ-
ences for unlike services.

The act also states that telecommunications service should be “available
to all.” Fcc interprets this to mean that preservation of universal tele-
phone service is one of the nation’s telecommunications goals Fcc has
said that the term universal service has rarely been defined, but has
concluded that the act’s language suggests that nationwide telephone
service should be available at reasonable rates. FCC has said that in 1985
about 92 percent of all households had telephone service compared with
about 33 percent in 1934.

The act refers to a telephone system with “. . . rapid and efficient ser-
vices . . . with adequate facilities” and “reasonable charges "’ FCC has
interpreted this to mean that economic efficiency is an objective of the
act. FcC also says that achieving economuc efficiency also means pro-
moting efficient network use by establishing rates that minimize the cost
of communications services to users.

Innovation involves encouraging the introduction of new services and
low-cost technologies in order to offer the people of the United States
the widest possible opportunities for communication. The technological
developments of the last 20 years have both created demand for new
communications services and offered the means to satisfy these
demands while generally decreasing users’ costs.

Regulatory policies to prevent uneconomic bypass must also be con-
cerned with the Communications Act’s multiple objectives of reasonable
charges, universality of service, efficiency, and innovation. These regu-
latory policies are being made in a telecommunications environment that
15 in the midst of an evolution—from a highly monopolized structure to
a competitive structure.

Technology has been the driving force behind this change that has elimi-
nated the natural monopoly in long-distance markets. FCC and the courts
have reacted to the impact of technological change by removing regula-
tory restrictions on long-distance entry and, as a result, numerous firms
have sought to enter the industry. Furthermore, this changing tech-
nology has increased the number of service and product markets in
which any common carrier might want to compete. In general, FcC
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Too Early to Tell If
Access Charge Decision
Deters Uneconomic
Bypass

assumes competition serves regulatory goals. FCC has said that competi-
tion, where feasible, is the best form of regulation. This implies that a
regulatory policy aimed at discouraging bypass must also consider
whether it effectively works to achieve FCC’s established policy of
favoring increased competition in the interexchange market.

According to Fcc, it sought regulatory policies such as the access charge
decision to discourage uneconomic bypass because of its undesirable
potential consequences of increased rates that could reduce universal
service and result in inefficient use of the nation’s telephone network.
However, FcC’s access charge decision also considered other objectives,
such as eliminating price discrimination, especially as it relates to access
services.

The need to balance the various objectives and goals was recently
reporteds to also be the major concern of state officials as shown below:

“When asked to describe the ‘single biggest policy dilemma’ their PUC? will face 1n
telecommunications 1n the next few years, most respondents focused on the need to
find a balance among competing goals, such as competition, new technology, access
charges, operating company health, and low basic rates ”’

FCC stated in 1ts access charge decision that this regulatory policy would
help to deter large-volume, long-distance customers from bypassing the
local telephone company. At the time of our review, the access charge
decision with its SLC had been implemented for less than a year, and no
comprehensive assessments were available relating to its effectiveness
in deterring uneconomic bypass. FCC's monitoring efforts have focused
on monitoring universal service and indicate that universal service has
not significantly changed since the access charge decision. FCC initiated a
study of bypass in June 1986.

FCC’s Monitoring Efforts in
Initial Phase

rcc officials report that 1983-1985 data show no significant change in
universal service. However, it may be too soon to know the full effect of
the access charge decision, since the sLcC for residential and single-line

%Issues m Telecommunications Regulation and Competition Early Policy Perspectives from the
States, Center for Information Pohcy Research, Harvard University, April 1985.

7Public Utihty Commission
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business customers was only implemented in June 1985. FCC began moni-
toring telephone penetration datas in 1984 to assess universal service. In
its access charge decision, rCC stated that it would avoid any actions
that would cause a significant number of local exchange service sub-
scribers to cancel their service.? Many in the telecommunications com-
munity expressed concern that the higherfixed monthly charges
incurred by the sLC would reduce universal service.

FCC plans to continue monitoring universal service through study of pen-
etration rates. These rates provide statewide information but do not
report on specific areas within states Thus, this information cannot
identify areas within states that may have a large percentage of cus-
tomers discontinuing service rcc officials have said that they believe
these situations would be reported to them by the relevant telephone
companies, state regulatory commissions, and consumer groups in the
areas. Our June 1986 report, Telephone Communications: The FCC's
Monitoring of Residential Telephone Service (GAO/RCED-86-146) dis-
cusses the results and limitations of this effort to monitor universal
service.

In October 1985, the Chief, Common Carrier Bureau, also indicated
plans to monitor bypass. He responded to FCC commissioners’ questions
about two recently approved At&T tariffs that could increase bypass of
the local telephone company for interstate access services. Qur discus-
sions with rcc staff indicate that FCC plans to monitor and evaluate
bypass and the access charge decision in 1986, and in late June 1986 rcc
initiated a proceeding to examine the effects of the SLCs.

8Data collected from the Current Population Survey conducted by the Bureau of the Census The
survey determines the percent of the residential population with a household telephone

9FCC indicated that interstate access charges alone would not affect customer subscribershup Rather,
customer subscribership would be affected by the combination of charges paid for all services—Ilocal,
ntrastate long distance, and mterstate access FCC acknowledged, however, that if all these service
costs increased by a certain magmtude, 1t could be sufficient to cause a significant number of sub-
scnbers to cancel service and thwart the goal of universal service FCC established both a transition
period and Universal Service Fund 1n 1ts original access charge decision to protect the needs of certan
subscribers After 1ssuing the decision, FCC modified the plan by adopting a program to reduce the
SLC for low-income households and itiating a study of hfeline assistance measures that would be
available for low-income subscribers At the same tume, 1t also reduced the amount of the SLC for
residential and single-line business subscribers Currently, the SLC recovers only a portion of non-
traffic-sensitive costs, the remaining costs are still recovered through usage charges
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Limited Information to
Assess SLC’s Ability to
Deter Uneconomic Bypass

Criticisms Offered on
the Access Charge
Decision’s Ability to
Prevent Uneconomic
Bypass

We found that available information did not allow us to assess the
ability of the access charge decision to deter uneconomic bypass. The
bypass models discussed in chapter 4 were developed after the access
charge decision and estimate the interstate access bypass revenue loss
for LTCs that would have occurred in 1984 if access markets had been
fully competitive and adjusted to access prices. However, as discussed in
chapter 4, the designs of these models preclude their use in forecasting
the precise impact SL.Cs will have on bypass revenue loss.

FCC wanted to prevent uneconomic bypass and encourage network effi-
ciency with the access charge decision. Fcc believed that the access
charge decision was a more appropriate method to charge for nontraffic-
sensitive costs of interstate switched access service than the previous
method of usage charges, since it believed that service charges needed to
be based on the true cost characteristics of telephone company plant.

Various parties have criticized the access charge decision since its issu-
ance Some believe that the access charge decision may not be an eco-
nomucally efficient policy because allocated costs of telephone services
are arbitrary and not based on economic costs. Others believe that it
may not prevent many forms of current or future bypass.

Telephone Costs Not Based
on Economic Costs

Prices for telephone company services are not based on economic or
marginal costs but rather accounting costs. Furthermore, these prices
are tied to the jurisdictional separations process, a regulatory process
developed by a federal-state Joint Board and adopted by FCC that
assigns the amount of local plant costs to be recovered from intrastate
and interstate calling. Economic theory suggests that prices developed
under such cost allocations would be inherently arbitrary and inefficient
because the prices would not represent generally the economic costs of
the various services!?

1050me econormusts believe, however, that basing local telephone company costs exclusively on the
economic costs of the local telephone company would not be efficient They suggest that the economic
costs of the local telephone companies may not be the lowest possible economic costs because tradi-
tional forms of public utility regulation encourage overinvestment and do not ensure that the tele-
phone compames operate i the most efficient manner Other economists believe that economucally
efficient prices must reflect all the benefits society obtains from a particular service Therefore, total
benefits should be equated to the costs of the service For example, each additional subscriber to the
telephone network benefits both humself and all other subscribers who mught wish to call him As
more people come or stay on the network, all subscnbers enjoy added benefits Furthermore, 1if access
prices are kept low, even at below economic costs of providing access for subscribers, the network
would remain large and all subscribers would benefit Thus below cost prices for low-income families
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There also has been some debate over the traditional belief that non-
traffic-sensitive costs are in fact fixed and should be paid entirely by
the subscriber. It has been contended that line concentrators and remote
switches can be used on the local loop to reduce 1its length. Use of these
facihities raises questions about the degree to which switching and loop
costs are interchangeable and, therefore, the extent to which loop costs
are fixed and should be recovered by a SLC.

FCC and others have noted that there are numerous problems 1n 1denti-
fying and measuring economic costs of telecommunications systems.
Bypass systems and local telephone companies may not provide iden-
tical services which makes exact cost comparisons difficult. Local tele-
phone company costs may be higher because the company would have
to accommodate any overflow traffic from bypass systems. Also, bypas-
sers might price their services below marginal costs to gain market
entry. Furthermore, technical improvements may change service costs
over time—what began as uneconomic could become economic

These difficulties in measuring and comparing the economic costs of
telecommunications services led FCC to steer away from using the con-
cept of uneconomic bypass to distinguish the types of bypass it origi-
nally chose to deter. Instead, rFcC decided to define bypass by the way
telecommunications services are routed as the transmission of long-dis-
tance messages that do not use the facilities of local telephone compa-
nies that are available to the general public, but that could use such
facilities.

Bypass Does Not Always
Occur for Economic Reasons
or Services Affected by the
SLC

FCC planned to discourage uneconomic bypass for interstate switched
access services with the flat monthly sLc and reduced usage charges for
nontraffic-sensitive costs. Survey results and our interview results dis-
cussed in chapter 3 did not always 1dentify whether users bypass
because of the price of interstate switched access services.

The three surveys and our interview results indicated that existing
bypass systems most often carry traffic that 1s similar to telephone com-
pany services regulated by the states, services whose price would not be
generally affected by the access charge decision. These results also sug-
gested that future bypass will increase for long-distance services but did
not indicate whether these services would include use of interstate

might be efficient because the total benefits to society might exceed the total economic costs of
keeping low-income families on the network
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Regulatory
Alternatives Other
Than the Access
Charge Decision That
Address Bypass

switched access In fact, the various survey and interview results did
not fully address a key policy question related to the FCc access charge
decision—whether users bypass because of the uneconomic pricing of
switched access for interstate MTS/WATS service. These interview results
did not always specify which telephone company service users bypass
or identify whether specific telephone company prices were their rea-
sons for bypass.

All these results indicated that though price of service often affects
users’ reasons for bypass, bypass also occurs for a variety of service
reasons. For example, users bypass because the telephone company may
not be able to provide a particular high-speed data service, guarantee
service security, or offer the reliability and flexibility that a bypass
system can provide. Thus, these results suggested that many users
bypass the local telephone company for reasons that the access charge
decision does not address.

While the public debate related to bypass regulatory policies has
focused on the access charge decision, various parties have recom-
mended other approaches to address bypass concerns. They suggest
these alternatives for numerous reasons First, the sLC may be effective
only for bypass of MTS/WATS services and not for much of the bypass
that is actually occurring. Second, the SLC could lead to bypass of local
services. The parties argue, for example, that the SLC is a national uni-
form policy and local services can have different cost/price relation-
ships depending on state jurisdictional policies If a business line is
priced at or near cost prior to the imposition of an SLC, there 15 the risk
that the sLc will raise the price of the service above its cost and create
an incentive for bypass. Third, the parties suggest that other alterna-
tives may be more effective in deterring bypass while furthering the
goals of the Communications Act.

The following briefly discusses the various types of regulatory
responses that have been proposed and some of their potential strengths
and weaknesses. Two of these alternatives, changing the jurisdictional
separations process and restructuring tariffs, have received particular
attention in comments provided to FCC and are discussed in greater
detail.
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Wide Range of Alternatives
Suggested

Interested parties have recommended various regulatory responses to
deter bypass. These include

providing state jurisdictions greater flexibility to address specific
bypass concerns by changing the allocation of nontraffic-sensitive costs,
restructuring tariffs in order to make local telephone company services
more competitive with bypass alternatives,

streamlining administrative requirements (such as reducing tanff notice
periods and cost-support requirements) to permit telephone companies
greater flexibility in responding to the changing competitive
environment,

changing entry and exit restrictions for all providers of telecommunica-
tions service to enable them to deter bypass, and

establishing industry and/or societywide subsidies or taxes in order to
moderate the negative effects of tariffs designed to deter bypass

Groups within the telecommunications industry differ on the regulatory
response they favor for deterring bypass. For example, some state regu-
latory commissions believe that states can best address the bypass con-
cern by having greater control over the nontraffic-sensitive plant costs
assigned through the jurisdictional separations process. The commis-
sions recommend that states be assigned all or at least more of these
costs so that each state can then design cost recovery methods that best
deter bypass in its jurisdiction and serve its community’s needs. Tele-
phone companies, on the other hand, often recommend both pricing and
procedural flexibility in order to allow them to compete more effectively
with alternative providers while also endorsing the SLC.

One Alternative: Changing
the Jurisdictional
Separations Process

One frequently discussed regulatory alternative would provide greater
state flexibility in addressing local bypass concerns. This alternative
would change the jurisdictional separations process by changing the per-
centage of nontraffic-sensitive costs allocated to the interstate jurisdic-
tion and assigning these costs to the state jurisdiction. In doing this,
states could then have greater control and responsibility for telephone
rates since they would devise rates to recover these costs to further
their particular policy concerns.

One method to approach this alternative would be to assign the respon-

sibility for recovering all the nontraffic-sensitive costs of the local tele-
phone company to the state jurisdiction. One such proposal, the St Lows
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plan, has been supported by many states. This plan would allow for uni-
fied state and interstate access charges to be filed with state commis-

sions subject to general federal guldehnes.11

Proponents of this method see two benefits. They believe that 1t can pro-
vide states the flexibility to determine pricing for all telephone company
services. They note that each state can experience varying degrees of
bypass activity and may need the flexibility to fashion innovative price
structures to forestall bypass and sustain other goals such as universal
service. They also indicate that states can have greater flexibility 1f they

are in greater control of all costs to be recovered.

Further, this method may allow for a more efficient way to price ser-
vices than the current method which requires jurisdictions to recover
costs that have been assigned to services based on the jurisdictional sep-
arations process. As mentioned earlier, the jurisdictional separations
process is arbitrary since it is not based on any precise determination of
economic cost. One example to price services more efficiently that has
been suggested would require local telephone companies to design a rate
structure that would track so far as possible the actual economic costs
of exchange access and usage.

Another method for changing jurisdictional separations would be to
change the amount of the allocation assigned to each jurisdiction so that
costs are allocated to jurisdictions based on their use of the faciity. The
percentage of nontraffic-sensitive costs assigned to interstate service
has risen steadily from 3 percent in 1943 to 26 percent in 1981. This
increase was only partly due to actual increases in interstate calling
which rose from 3 to 7.9 percent Most of the increase resulted from
crucial changes in the allocation procedure.'? New procedures adopted
by FcC in December 1983 eliminate the old system of allocating non-
traffic-sensitive costs to interstate service. However, these procedures
are also not based on use of plant for interstate service. Instead, the new

1A former FCC commussioner proposed a sumular 1dea at the time of the access charge decision She
recommended that FCC assert federal junisdiction over all nontraffic-sensitive costs and appropnate
traffic-sensitive costs involved 1n accessing local exchange facilities for long-distance services FCC
would provide rules that would grant state public utility commussions considerable discretion in set-
ting rate levels for access tanffs but would require them to implement and enforce certain general
rules and principles

12The allocation process combined a weighting factor with the existing usage factor in order to deter-
rmune the local exchange plant’s relative interstate usage The factor that emerged from this process
was called the subscriber plant factor Over the years, the subscriber plant factor was changed
repeatedly so as to shift an increasing portion of the local exchange’s nontraffic-sensitive costs to
mterstate service
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procedures include a uniform measure that allows most telephone com-
panies to allocate 25 percent of their nontraffic-sensitive plant costs to
interstate service.

Proponents of this method suggest that the amount assigned to the
interstate jurisdiction should be based on usage and not other allocation
factors that have arbitrarily increased the cost of interstate service.
They suggest that this method could create more efficient pricing for
interstate service by decreasing the amount of interstate costs assigned
to the interstate jurisdiction. They also suggest that this method would
not require an sLC and could reduce the threat of uneconomic bypass
They also indicate that even though this change would increase the
state’s jurisdictional revenue requirement, the state jurisdiction together
with local telephone companies would have the flexibility and responsi-
bility to recover costs through combinations of basic local rates and
other charges responsive to the particular mix of policy considerations
presented in their respective jurisdictions.

In order to adopt either of these methods, FcC would have to change the
Jjurisdictional separations process. Currently, costs assigned to each
Jurisdiction by the jurisdictional separations process must be recovered
by that jurisdiction, though FcC and states each can determine the par-
ticular means of cost recovery.

The Joint Board stated in a report adopted by FCC that bypass repre-
sents a national problem that cannot be solved exclusively at the state
level. The Joint Board noted that if costs allocated to the interstate juris-
diction were significantly reduced (as in the latter method), states would
be required to increase local exchange and other intrastate rates to
recover the increased intrastate costs and interstate rates would be
reduced to reflect a decreased revenue requirement. The Board believed
that this method would not address bypass as a national problem The
Jomt Board believed that interexchange carriers should continue to bear
some responsibility and pay a major portion of interstate nontraffic-sen-
sitive costs at least through the interim period covered by the Board’s
recommendations.

Since its original access charge decision, FCC has acknowledged the need
for states to have some degree of flexibility in addressing local bypass.
As mentioned previously, FCC revised its access charge decision and pro-
vided states and local telephone companies some alternatives for inter-
state nontraffic-sensitive plant cost recovery.
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Another Alternative:
Restructuring Tariffs

Another regulatory alternative would provide local telephone companies
and interexchange carriers greater flexibility 1n structuring tariffs that
could encourage customers to continue using their services rather than
bypass alternatives.!3

FCC has approved one form of tariff restructure that would allow AT&T to
offer an interstate switched access service through the local telephone
company’s special access service. Traditionally, AT&T’s interstate
switched services have generally been provided through the local tele-
phone company’s switched access service, though the occs have been
able to offer interstate switched service through special access.

The advantage of this type of tariff restructure is its abihity to keep
large-volume users as customers of the local telephone company.
Chapter 4 describes the cost advantage provided when interstate
switched services are provided through special access. Large-volume,
long-distance customers have an incentive to purchase special access
services instead of switched access services, since they would probably
be less costly to them. Interexchange carriers also would incur less cost,
and telephone companies would still retain customers, although these
customers would shift from one service offering to another.

The disadvantage of this form of tariff restructure is the fact that cus-
tomers create service bypass when they move from switched access to
special access. Since local telephone companies depend on switched
access revenue to help pay for the nontraffic-sensitive plant costs, large
amounts of service bypass which make only a limited contribution to
local plant costs could threaten the local telephone company’s interstate
revenue base. Revenue ioss by the local telephone company could then
adversely affect goals such as universal service if local telephone rates
were increased.

Service bypass could be limited if tariffs such as this were denied AT&T.
However, this restriction might not promote certain policy goals. AT&T
has said that if 1t were not allowed this form of tariff restructure, the
goal of equity among service offerings is not furthered since some inter-
exchange carriers can already offer this type of service. In addition,

13geveral methods of tanff restructufe have been adopted or considered Each may address the
bypass concern and affect telecommunications goals somewhat differently These include volume dis-
counts, such as tapered rates, and contract pricing
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denying AT&T the right to offer this service could inhibit the develop-
ment of competitive markets that FCC believes best serves regulatory
goals, because a major market participant would be restricted.

Increasing the price of special access has also been considered as a way
of discouraging service bypass. However, this solution could discourage
the goals of economic pricing and efficient network use and cause cus-
tomers to bypass the local telephone company entirely with their own
private facilities.

FoC has acknowledged that use of special access appears to be the major
form of bypass to occur 1n the near future. In the initial access charge
decision, FCC expressed concern about customers using special access
services mn order to “leak” calls onto the public network.!* rCC required a
surcharge on special access services in order that they provide some
contribution to local telephone company nontraffic-sensitive plant costs.
However, FCC later recognized that use of special access to bypass the
public switched network was far greater than just the “leaky pBx”
problem, since local telephone companies might be able to routinely pro-
vide special access for services traditionally routed by switched access.

However, rcc has allowed certain AT&T tariffs such as Megacom which
could increase future bypass, including service bypass. In its decision to
allow this tariff, FCC noted that AT&T conceded 1ts tariff would allow
high-volume users of interstate long-distance services an opportunity to
bypass switched access services. FCC also noted that it has not identified
bypass as either unreasonable or unlawful because 1t realizes that some
forms of bypass can have positive effects and because of the difficulty
in determining economic bypass. It also noted that broader bypass ques-
tions such as those that deal with the effects of service bypass are most
appropriately addressed in the comprehensive setting of a rulemaking
rather than tariff proceeding.

14Calls using special access are supposed to end at the custorer’s premises However, 1if the customer
has switching equipment hke a PBX which handles local calls as well as long-distance calls, the cus-
tomer can receive interstate calls and then bave 1ts PBX switch and route them to the local exchange
without paying the appropnate switched access charge for these calls This 1s called a “leaky PBX
To address this problem, FCC imposed a monthly special access surcharge on each special access line
Special access facilities are exempt from the surcharge if the customer provides written certification
to the local telephone company that the private line terminates at a device which 1s not capable of
interconnecting the service with the local network
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L
Current Information

Does Not Support One
Regulatory Response

Though alternatives such as jurisdictional separations and tariff
restructure have been proposed or approved, there is a lack of knowl-
edge about actual telephone company service costs or customer response
to regulatory alternatives which would constrain any evaluation about
whether one or more of these alternatives provides a preferable
response to bypass. Furthermore, it 1s difficult to 1dentify alternatives
that serve all telecommunications goals simultaneously, as is illustrated
by the discussion of these two examples. As discussed below, the evi-
dence does not suggest a best method, and interested parties have dif-
ferent views on the ability of various alternatives to deter bypass while
satisfying other goals such as universal service.

Some telecommunications experts believe a combination of alternatives
may be required to meet multiple policy goals For example, to further
multiple goals, Fcc adopted several regulatory responses in its access
charge decision—the sLC, Universal Service Fund, reductions for low-
income households, and experimental and alternative plans to recover
interstate nontraffic-sensitive plant costs. Some were a part of the orig-
inal decision; others as previously discussed were revised and adopted
as various parties expressed concern about the ability of the original
decision to further certain goals.

In June 1986, rFcc initiated an evaluation of the access charge decision
and sLC for its effect on bypass and other issues. It also plans to monitor
tariffs such as Megacom. Some states are currently investigating bypass
activities in their jurisdictions. We spoke with representatives from all
50 states and the District of Columbia Some states have adopted meas-
ures that they believe will make telephone companies more competitive
with bypass providers These include deregulating competitive services
and granting some forms of administrative and pricing relief. Other
states are requesting telephone companies to provide regular reports on
bypass in their company’s area in order to monitor the bypass levels.
Appendix X provides a description of the states’ activities.

L . ... |
Conclusions

Fce concluded that uneconomic bypass could lead to undesirable conse-
quences that could hinder the nation’s telecommunications goals. First,
FCC was concerned that bypass by telecommunications users could cause
sizable telephone company revenue loss which could lead to rate
increases that could adversely affect universal service. Also, because of
users’ incentive to avoid any uneconomic price which might be charged
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by the local telephone company, FCC said that bypass could lead to inef-
ficient investment and operation of the nation’s telecommunications
resources.

FCC concluded that bypass is a national concern which required uniform
rate structure reform at the federal level. It addressed the hypass issue
with the access charge decision and its SLC. FCC reevaluated its decision
after comments by telephone companies, state regulatory commissions,
consumer groups, and others suggested that alternative methods were
needed to ensure that local bypass concerns could be addressed and that
universal service would be preserved.

It may be too soon to tell about the access charge decision’s effective-
ness in deterring uneconomic bypass. FCC's monitoring results indicate
no decline in the current status of universal service. Survey results
described in chapter 3 suggest that future bypass will be greater than
existing bypass. FCC's bypass report states that service bypass is likely
to be the greatest form of bypass in the near future, and as of October
1986, rcc approved tariffs that now allow AT&T, the largest inter-
exchange carrier, to offer long-distance services that can bypass local
telephone companies.

Since Fcc adopted the access charge decision, interested parties have
criticized the decision. Some observers state that it is not necessarily an
economically efficient approach because it is based on allocated regula-
tory costs and not economic costs of telephone services. Others state
that it does not best address state bypass concerns nor other reasons for
which users may bypass.

Our review of available information has demonstrated limitations in
current data on bypass. We assessed two simulation models that esti-
mate the potential interstate access bypass revenue loss that might have
occurred in 1984. These models are policy analysis tools—their limita-
tions preclude using their estimates as forecasts of how the sLc will
affect actual bypass revenue loss. We also reviewed several user
surveys and interviewed telecommunications users. Though these
results provided helpful information on the extent, characteristics, and
reasons for bypass, they often use different definitions, collect different
information, and report wide-ranging results that did not allow for com-
parison or quantification of bypass issues or a nationwide assessment of
users’ bypass activities.
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FCC has recognized the need to monitor bypass and evaluate the access
charge decision and initiated such an assessment in June 1986. We agree
that the bypass 1ssue requires further monitoring and evaluation as FCC
proposes. Bypass of the local telephone company is occurring in a tele-
communications environment that is rapidly changing as the industry
adapts to a climate with new technologies, new providers, and more
sophisticated telecommunications users. As FCC monitors changes in the
industry as part of its regulatory responsibilities, it will have the oppor-
tunity to assure its current regulatory policies effectively prevent unec-
onomic bypass and maintain the nation’s telecommunications goals. FCC
has already 1dentified some of the areas that 1t needs to address—
survey data validity, inconsistent bypass definitions, and effects of
AT&T’s Megacom tariff on bypass. We agree that these should be incorpo-
rated into FCC’s continuing review of the effect of bypass on local tele-
phone company revenues and subscribership.

Page 94 GAO/RCED-86-66 Telecommunications



Page 95 GAO/RCED-86-66 Telecommunications



Appendix |

Consultants GAO Used

Walter G. Bolter, Ph D. - CPA, BME, Director, Bethesda Research Insti-
tute, Bethesda, Maryland.

Nina W. Cornell, Ph.D. - President, Cornell, Pelcovits & Brenner, Econo-
muists, Inc., Washington, D.C.

Jerry B. Duvall, Ph.D. - Consulting Economist, Germantown, Maryland.
Albert Halprin, J.D. - Partner, Kestenbaum and Halprin, Washington,
D.C. (Mr. Halprin resigned as a GAO consultant on 9/25/84, and shortly

thereafter returned to Fcc as Chief of the Common Carrier Bureau.)

Jane L. Racster, Ph.D. - Senior Research Specialist, The National Regula-
tory Research Institute, Columbus, Ohio.

Harry M. Trebing, Ph.D. - Professor of Economics and Director, Institute
of Public Utilities, Michigan State University, East Lansing, Michigan.

Page 96 GAO/RCED-86-66 Telecommunications



Appendix II

Summaries of Selected Surveys of
Telecommunications Users

This appendix summarizes surveys of telecommunications users’ bypass
services and facilities. Most of these surveys were conducted and sub-
mitted to FCC between May and October 1984 in response to a public
notice issued on March 28, 1984.! In this public notice, the Fcc requested
data, information, and studies pertaining to bypass of the public
switched network. Surveys of telecommunications users were received
from a variety of telephone companies and users groups.

In summarizing these surveys, we reviewed only published survey infor-
mation or that information presented to FCC and not the original data
source. We recognize that the surveys may differ in their methodologies
and assumptions even though these are not always detailed in the mate-
rials presented to FCC. For example, the surveys do not always report
how participants were sampled, that is whether participants were ran-
domly selected or whether they voluntarily responded to a marketing
mailing, Further, the surveys do not always report their response rates
or reasons for participant nonparticipation. Therefore, we are not able
to always determine the appropriateness of the surveys’ methodology or
the possibility of bias in the surveys’ methodological approach

Surveys often defined bypass differently, which can directly affect the
surveys’ results on the extent and nature of bypass. Some surveys' defi-
nitions included both service and facility bypass, others included only
facility bypass, and others included facility bypass but specifically
excluded certain telecommunications services.

FCC has said that bypass definitions reflect the individual party’s choice
as to what bypass should mean. FCC also noted that given the current

: controversy over bypass, parties choose definitions that support their
economic stakes in the communications market rcc suggests that one
cannot simply assess the parties’ definitions objectively but that they
have to also be assessed subjectively by analyzing the impact of the def-
mitions on the parties who submitted them. We have not evaluated the
differences in definitions, but rather note that different definitions
exist. The following paragraphs provide rccC’s evaluation of the differ-
ences In these definitions.

IFive surveys included in this appendix were completed after FCC had closed 1ts record These are
studies conducted for Bell Atlantic Telephone Comparues, the Conference Board, the National Regula-
tory Research Institute, New Jersey State, and Washington State
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FCC says that local telephone company revenues at stake will differ
depending on how bypass is defined. FCC notes that local telephone com-
panies use broad definitions of bypass that would make revenue loss
appear as large as possible and encourage policymakers to take imme-
diate action. On the other hand, user groups or alternative providers
fear regulatory measures that would restrict their use of alternative ser-
vices. They usually adopt narrow definitions of bypass in order to mini-
mize the revenue threat, to argue that 1ts services are not bypass
services, and to make it less likely that restrictions on bypass (particu-
larly, 1ts own service) will be imposed. Users also state that they use
certain alternative services that are not directly substitutable for tele-
phone company services because the telephone company cannot provide
or does not offer the services these users need. Therefore, users believe
these services should be excluded in any bypass definition

FCC also notes that some parties, specifically some telephone companies,
have disagreed with Fcc’s conclusion that a bypass definition should
nclude service bypass. FCC believes that this disagreement may be
because telephone companies have provided private lines for many
years, long before the present bypass concern appeared. Further, these
companies may be less concerned with the revenue loss from private
lines (service bypass) than from facility bypass for two reasons. Facility
bypass provides no contribution to the costs of the local plant; service
bypass contributes $25/1line per month. Facility bypass could also grow
into more sophisticated and permanent systems that could eventually
pose a greater competitive threat to the local telephone company.

1. American Petroleum Institute

The American Petroleum Institute is comprised of 40 of the nation’s
leading petroleum and natural gas companies. During the spring of 1984,
the Institute surveyed 56 petroleum and natural gas industry licensees
in the Private Operational - Fixed Microwave Service administered by
FCC. While the Institute provided no explicit definition of bypass, mem-
bers were surveyed on their use of private microwave systems.

Results of the survey report that respondents’ private microwave sys-
tems have generally been in place for over 20 years and carry approxi-
mately 75 percent voice and 25 percent data traffic, are located in
remote environments (offshore or 1n sparsely populated rural areas),
and serve predominantly intracompany locations. Survey results did not
specifically state the percentage of respondents’ total telecommunica-
tions traffic that is carried over private systems but did indicate that
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respondents expect to increase their use of private systems while
remaining large-volume users of telephone company services. The Insti-
tute respondents use private systems mainly for service reasons such as
a need for high system reliability or because local telephone company
facilities are not available. Twenty respondents also said that economic
considerations are not generally important in their decisions to use pri-
vate microwave facilities.

The Institute concluded that since respondents’ private microwave sys-
tems are used primarily to locate, produce, and deliver essential energy
products to the American public, they should not be restricted or penal-
ized in any way.

2. Association of American Railroads

The Association of American Railroads represents railroad companies
that collectively operate approximately 97 percent of the United States
railroads. During the spring of 1984, the Association surveyed 14 mem-
bers on their use of private communications systems. The Association
said that members’ private communications systems should not be cate-
gorized as bypass systems. It defined bypass as only those communica-
tions systems that (1) carry traffic that telephone companies have
historically carried, (2) serve locations that telephone companies serve,
(3) provide a service that the telephone company could provide, and (4)
bypass the telephone company uneconomically.

Survey resuits indicated that respondents’ private systems have gener-
ally been in place for over 20 years and serve intracompany locations
often over a quarter of a mile from any local telephone company facili-
ties. Most of the traffic that these systems carry (over 90 percent) was
never carried by the local telephone companies. Results did not indicate
the type of traffic nor the percentage of total telecommunications traffic
that respondents’ private systems carry. Results reported that respon-
dents bypass in order to meet strict operational requirements that the
telephone company cannot meet. The Association said that while cost
was a factor in some respondents’ decision to shift traffic from tele-
phone company facilities to private systems, it was probably only a
minor factor in this decision. The Association reported that, in many
cases, railroads simply do not view telephone company service as an
alternative to private communications systems. For example, the
average respondent rated reliability, maintenance, repair, and transmis-
sion quality as more significant to its decision to use a private system
than the availability of telephone company facilities.
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The Association concluded that railroads’ private communications sys-
tems are neither economic nor uneconomic bypass, since they meet
unique operational communications needs that the telephone companies
cannot meet. Since railroads’ private systems often serve remote areas
and carry traffic that the telephone company generally has never car-
ried, they do not “‘strand” telephone company plant.

3. Association of Data Communications Users

The Association of Data Communications Users is a national association
representing some 175 companies and institutions that are large-volume
users of data communications services. Members include banks, insur-
ance companies, utilities, universities, and manufacturers. The Associa-
tion surveyed its membership regarding their usage of private
communications services during the spring of 1984. Results were based
on 47 responses, The Association distinguished between bypass services
and private communications services. Bypass services, according to the
Association, are only those services that substitute in quality and kind
for local telephone company services and significantly subsidize local
residential service. Private communications services, according to the
Association, are nonprofit, not-for-hire, user-owned and provided com-
munications facilities. The Association maintains all private services are
not bypass services under the Association’s definition.

Survey results revealed that 13 of 47 respondents (28 percent) have pri-
vate communications systems and 11 respondents (23 percent) are pro-
posing to install private systems within the next 3 years. The remaining
23 respondents (49 percent) have no existing or proposed private com-
munications systems. Typical private systems use microwave or satellite
technologies, substitute for telephone company private line service,
carry mostly data traffic, and terminate traffic in intracompany loca-
tions ranging from intraexchange, intrabuilding to interexchange, inter-
state. Results did not indicate the percentage of respondents’ total
traffic that private systems carry but noted that respondents expect to
continue using the local telephone company and plan to increase their
payments to local telephone companies by about 10 to 12 percent annu-
ally, in part due to users’ expanded service needs. The reasons respon-
dents use private systems involve both cost and service factors.
Examples include the high costs of local telephone company services
and the need for readily available services suitable for high-speed data
transmission.
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Association of Data Communications Users concluded by proposing that
a proper definition of bypass should exclude substitutes for telephone
company private line services since these telephone company services
traditionally have not been priced to contribute to the cost of local resi-
dential service. It further submitted that the definition of bypass should
be restricted to systems that circumvent local telephone company ser-
vices. Finally, the Association supported federal preemption over the
states in regulating bypass systems and opposed the imposition of
bypass “surcharges” that sanction inferior or unacceptable telephone
company services

4. Bell Atlantic Telephone Companies (Bell Atlantic)

Bell Atlantic, representing the Bell Telephone Company of Penn-
sylvania, the four Chesapeake and Potomac Telephone Companies, and
the Diamond State Telephone Company, surveyed 815 large business
customers in the Bell Atlantic region in 1983 regarding their bypass
plans. In this survey, Bell Atlantic defined bypass as the “origination
and/or completion of telecommunications by end users, interexchange
carriers, or other providers of communications services, without the use
of the local exchange carrier’s services or facilities.”

Survey results indicated that 10 percent of the 513 respondents
bypassed in 1983. Bypass occurred over a variety of technologies,
including microwave, satellite, and cable TV, and was most prevalent
among organizations with at least 500 employees and/or monthly local
telephone service billings of at least $100,000. Survey results did not
report the type or amount of respondents’ bypass activities. Respon-
dents identified cost as the primary factor in their decision to bypass.

In early 1985, Bell Atlantic conducted a follow-up survey of the 513
respondents to the 1983 survey. For purposes of the 1985 survey, Bell
Atlantic specified that bypass by resellers was included 1n its definition
of bypass. Respondents were questioned both on their usage of their pri-
vate systems and of resold or shared services.

The 1985 survey reported an increase in the extent of bypass activity.
Seventeen percent of the 513 respondents were reported to own private
systems, an increase of two-thirds among the customers that partici-
pated in both surveys. Eleven percent also reported using resold ser-
vices 1n 1985.
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The 1985 survey indicated that bypass activity will continue to grow.
Bell Atlantic reported that 6 percent of the 513 respondents planned to
mitiate bypass with private facilities by 1987 while 17 percent of the
respondents who do own bypass facilities (15 of 88) plan to purchase
additional facilities by 1987. Five percent of the respondents plan either
to begin using resold services by 1987 or to increase the resold services
they now use.

The 1985 survey results reported that typical private facilities use
microwave or cable TV technologies, carry 15 percent of the user’s total
telecommunications traffic, are used for intra-LATA transmission, and
replace or substitute for a wide range of local telephone company ser-
vices, but most frequently intra-LATA private line services. Twenty-two
percent of the respondents with private systems have direct links to an
interexchange carrier, and more are planning to bypass for long-distance
access in the near future. A few of the respondents currently lease
excess capacity on their private systems to other establishments, while
more are planning to do so in the near future. Users of private systems
cited the ability to reduce costs as a key factor in their decision to
bypass, both now and in the future.

Typical resold services carry 22 percent of users’ total telecommunica-
tions traffic, are used for intra-LATA transmission, and also replace or
substitute for a variety of local telephone company services, but most
frequently local exchange service. The ability to reduce costs was the
major factor users of resold services cited in their decision to bypass,
both now and in the future

5 Commuittee of Corporate Telecommunications Users

The Committee of Corporate Telecommunications Users is a nonprofit
corporation representing companies in New York and throughout the
nation who 1t characterizes as major telecommunications users. During
1984, the Committee commissioned the Bethesda Research Institute, a
Maryland-based consulting firm, to survey Commuttee of Corporate Tele-
communications Users membership on bypass activities and plans.
Survey results are based on approximately one-third of the members
who use New York Telephone Company services. For the purposes of 1ts
survey, the Bethesda Research Institute defined bypass as the usage of
nonlocal telephone company services.

Most respondents reported that they are not bypassing. Within 5 to 10
years, however, bypass alternatives will likely be a substantial portion
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of respondents’ telecommunications budgets. The survey results noted
that a variety of technologies will be used for bypass, with no clear
trend toward one preferred technology. Survey results did not indicate
the type of traffic bypass systems carry, the percentage this traffic rep-
resents of respondents’ total telecommunications traffic, or the locations
served by bypass systems. However, the survey explored in-depth the
reasons why respondents bypass and concluded that service considera-
tions such as responsiveness to customer needs outweigh pricing factors
in the decision to bypass. Survey results indicated that New York Tele-
phone could price services 5 to 10 percent higher than bypass alterna-
tives and still retain its customer base as long as the company is
responsive to customers’ service concerns in a superior fashion.

6. The Conference Board

The Conference Board conducted a survey of telecommunications mana-
gers of 1,700 companies. Survey resuits were based on responses from
348 companies (20 percent of the sample) who had sales exceeding $10
million annually and/or were represented on Forbes magazine’s list of
the top 500 companies in sales, employees, profits, or market value. The
Conference Board defined bypass as a form of telephone communication
that avoids (or bypasses) any connection to the local telephone
company.

Over 66 percent of the respondents expressed significant interest in
bypassing. Twenty-five percent of the respondents already bypass,
while most of the remaining 75 percent are evaluating the process. Typ-
ical bypass systems utilize microwave or fiber optic technologies.
Results did not indicate the type or amount of traffic carried over
respondents’ bypass systems or the locations these systems serve.
Survey results reported cost savings as the primary reason for bypass,
followed by the availability of new technology. Respondents most fre-
quently said that they would require an expected savings equal to the
return on other capital projects if they were to bypass.

7. International Communications Association

The International Communications Association represents approxi-
mately 550 of the world’s largest telecommunications users who individ-
ually spend at least $1 million annually for telecommunications services
and facilities. The Association commissioned Economics and Tech-
nology, Inc., to survey members during the spring of 1984 on their use of
private communications systems. Survey results are based on 187
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responses For the purposes of its survey, International Communications
Association defined bypass as customer-provided communications sys-
tems, which it referred to as

‘* . any system that 1s not provided by a common carrier, 1 €., a system that 1s
owned or leased by a company or shared with another firm that 1s not principally
engaged 1n providing any telecommunications service or equipment for sale or lease
to others.”

The definition excludes local area networks, communications systems
that exist wholly within one building or within contiguous buildings
occupied by the same company.

The Association found that 29 percent of the respondents are operating
private systems and 53 percent are considering private systems. Typical
private systems provide point-to-point dedicated services over micro-
wave or fiber optics technologies; substitute for telephone company pro-
vided private lines; transmit mainly data, mixed voice and data, and
video conferencing; carry about 15 percent of the users’ total traffic;
and cover a distance no greater than 16 miles. Private systems are more
often installed in response to perceived limits in the quality or availa-
bility of existing common carrier service rather than to achieve cost
savings.

The Association’s survey results concluded that bypass does not
endanger communications common carriers or universal service, nor will
it in the near future. The Association indicated that cost-based pricing
and improvements in telephone company service quality and reliability
should be sufficient to protect against any potential harm from private
system bypass.

8. National Regulatory Research Institute

The National Regulatory Research Institute was established in 1976 by
the National Association of Regulatory Utility Commissioners to carry
out research and related activities directed to the needs of state and fed-
eral regulatory commissioners in areas involving electricity, gas, tele-
phone, and water. During 1984, the Institute conducted a telephone
survey of a nationwide random sample of large manufacturers and
financial institutions. Survey results are based on 561 completed
responses from a sample of 891 company locations. The Institute
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defined bypass as “. . . the origination and/or termination of telecommu-
nications traffic without the use of established telephone company
facilities.”

Survey results indicated that 16 percent of the 561 respondents bypass
(89 of 561). While the survey was not designed to forecast future
bypass, National Regulatory Research Institute interpreted the fol-
lowing results to indicate that bypass will increase. Most systems have
been installed since 1980, 22 percent of those bypassing have made firm
commitments to expand their bypass facilities; and 19 percent of those
respondents not bypassing (90 of 472) are considering bypass. The Insti-
tute reported that most bypass systems incorporate several technolo-
gies, including satellite, private microwave, digital termination systems,
local area networks, cable television, fiber optics, teleports, and cellular
mobile telephones.

Typical bypass systems are used for voice or voice grade data communi-
cations and serve more or less equally a variety of jurisdictions,
including local, state, or interstate. Bypass activity appears to be con-
centrated in certain states, but the sample size was not large enough for
the Institute to draw any conclusions on this matter Bypass activities
have replaced many different telephone company services, but rarely
has this replacement been substantial. Survey results indicated that
bypass systems have replaced telephone company local services most
often. In addition, 16 percent of the bypassers have established direct
links between their premises and the facilities of long-distance carriers.
Survey results stated that respondents most frequently decide to bypass
because of the price of telephone company services, the need for greater
flexibility than the telephone company provides, and price stability.

The Institute concluded by emphasizing that there is no single pattern or
trend to characterize all bypass activity. Bypass is occurring for a
variety of services at different rates across the country. Pricing policies
should be based on state analyses of the types and extent of, as well as
reasons for, bypass in particular locales. The Institute opposed a uni-
form national policy on bypass but suggested that an alternative to the
Interstate end user access charge, which would decrease incentives for
MTS and WATS bypass, could be to decrease interstate subscriber loop cost
allocations.

Page 105 GAO/RCED-86-66 Telecommunications



Appendix II
Summaries of Selected Surveys of
Telecommunications Users

9. New Jersey State

In December 1984, the Bethesda Research Institute completed a survey
of existing and prospective bypass activities 1n the state of New Jersey
for the New Jersey Department of the Public Advocate and the New
Jersey Board of Public Utilities. Survey results are based on the
responses of 12 of 30 large users contacted from a listing of New Jersey
Bell’s largest 100 users in terms of 1983-billed revenues and from among
New Jersey-based “Fortune 500" companies. For purposes of the
survey, bypass was defined as usage of non-New Jersey Bell services.

None of the respondents bypass New Jersey Bell facilities or services,
but most (88 percent) use New Jersey Bell special access lines. No
respondent has definite plans to bypass New Jersey Bell within the next
2 years, but 256 percent indicated that they will “‘possibly subscribe’ to
bypass alternatives within 2 years and spend less than one-fourth of
their communications budget on bypass services. Sometime between 5 to
10 years from the time surveyed, about 25 percent of the respondents
said that they will “likely” or ‘“‘definitely’”’ bypass. These respondents
also reported that responsiveness to customer needs and technical ser-
vice quality are the factors most important in the decision to bypass.
Respondents indicated that they would continue with New Jersey Bell
services even if prices were 5 to 10 percent more than the bypass alter-
native as long as New Jersey Bell responds to customer needs in a supe-
rior fashion and provides high-quality service. Survey results did not
indicate the type of traffic that bypass systems will carry or the loca-
tions they will serve.

The survey concluded by cautioning against sudden or significant shifts
in telecommunications policy by the Board of Public Utilities and
pointed out that New Jersey Bell is well situated in terms of its pricing
advantage and favored status among customers to respond to potential
bypass

10. New York Clearing House Association

The New York Clearing House Association consists of 12 major New
York banks, including the 9 largest banks in the state and 6 of the 10
largest banks 1n the country. In March 1984, 1t surveyed its members
regarding their use of nontelephone company services. Survey results
are based on the 11 responses received and on information obtained on
the twelth member’s telecommunications activities. The Clearing House
defined bypass for the purpose of its survey as use of non-New York
Telephone Company telecommunications services.
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Seven of the 12 Clearing House respondents (58 percent) use bypass ser-
vices for a portion of their high-speed voice and data traffic. All of the
respondents expect to have some bypass facilities in place within the
next 3 years. Results indicated that point-to-point microwave is the pre-
dominant bypass technology used by respondents. Information was not
provided as to the locations served by respondents’ bypass systems. The
total amount of each bank’s telecommunications traffic carried over
bypass systems appeared to be relatively minor when compared with
the traffic that the telephone company carries for the banks. Together,
the respondent banks paid over $100 million to New York Telephone
Company in 1983, while they spent approximately $2 to $3 million in
1983 for nontelephone company services. Respondents also indicated
that the telephone company would be the likely provider of certain ser-
vices that the banks increasingly need, such as bank-to-customer links
and lines connecting central bank computers with branch locations or
automatic teller machines. Survey respondents expected to increase
their payments to New York Telephone Company over the next few
years, in some cases by 15 to 20 percent annually. New York Clearing
House Association results linked bypass to banks’ specialized needs and
dissatisfaction with New York Telephone Company service and costs.
Respondents indicated that they would be forced to consider telecommu-
nications alternatives, such as direct links with long-distance carriers, if
telephone company service does not improve and long-distance carriers
are forced to pay unreasonably high access fees to the local telephone
company.

11. Touche Ross & Company

During 1983 and 1984, Touche Ross and Company surveyed for tele-
phone companies some 2,000 of the largest telecommunications cus-
tomers throughout the United States. To qualify for the surveys,
customers needed to spend at least $250,000 per year for telephone
company services in a given state Touche Ross defined bypass as “‘the
origination and/or termination of voice or data traffic without use of the
telephone company’s local loops.” This definition excluded local area
networks within a single building as well as telephone company-pro-
vided private lines.

Survey results reported that 25 percent of the respondents bypass, and
an additional 33 percent of those not bypassing plan to bypass within
the next 3 years. Bypass systems typically are single-user systems
which use microwave, cable, or fiber optic technology; carry 10 to 20
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percent of users’ originating traffic; have a point-to-point system archi-
tecture; and serve mostly intrastate locations. Future bypass systems
are likely to involve more shared use or resale as well as bypass for
long-distance access.

Twenty-five percent of the respondents have been approached by inter-
exchange carriers regarding bypass for long-distance access, and 80 per-
cent are willing to consider this form of bypass should it become
available. Respondents reported that price 1s their primary reason to

for systems that were built before 1980. Pre-1980 bypass systems were
often built because the telephone company would not, or could not,
supply the services customers required. Touche Ross noted that cus-
tomers are likely to bypass when telephone company services are priced
at over 10 percent more than bypass alternatives.

Touche Ross concluded by outlining a number of responses that regula-
tory commissions could take to allow competitive pricing by telephone
companies and that telephone companies could take to improve services
for large customers.

12. Utilities Telecommunications Council

The Utilities Telecommunications Council is a nonprofit corporation rep-
resenting the nation’s electric, gas, water, and steam utilites on telecom-
munications matters. Its membership includes some 2,000 utilities of all
sizes. The Council surveyed members of its Microwave, Power Line Car-
rier, and Fiber Optics Committees in 1984. Survey results were based on
responses received from 35 members. The Council presented the fol-
lowing definition of bypass:

‘  the provision of telecommunications service without the use of PSTN (public
switched telephone network) plant, in those situations where the PSTN 1s capable of
providing the telecommunications service needed by the user

Members were surveyed on their use of private systems.

All of the respondents operate and plan to continue to operate some
type of private transmission system, such as power line carrier systems
or private microwave systems. Private systems generally carry voice
and data traffic and serve local, intrastate, and interstate areas. Survey
results did not report the amount of total telecommunications traffic
that respondents’ private systems carry. Respondents annually average
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about $3.2 million in telephone company bills and expect annual
increases of about 12 percent in their telephone company costs. Respon-
dents reported that they operate private systems to meet unique service
and reliability requirements which they believe cannot be provided by
the local telephone company. These requirements include the protection,
metering, and monitoring of critical energy resources.

The Council concluded by urging rcc to adopt a definition of bypass that
18 confined to those situations where the user’s needs can be met by the
public switched network and to preempt state regulation in the area of
private system bypass.

13. Washington State

In 1984, the Joint Select Committee on Telecommunications of the Wash-
ington State Legislature commissioned Ernst and Whinney, a profes-
sional services organization, to study bypass. In order to obtain
iformation on the extent, effects, characteristics of, and reasons for
bypass, Ernst and Whinney sought information from three groups. Ernst
and Whinney interviewed about 29 large telecommunications users,
some 16 vendors of bypass technologies, and Washington State’s 24 local
telephone companies. This section presents the results of the interviews
with large users, although the policy recommendations provided at the
end of this summary are based on the results from the three groups
interviewed.

Ernst and Whinney interviewed two groups of large users: a group of 11
users known to bypass; and a group of 18 users of telephone company-
provided private hnes (many of which had been identified by telephone
companies as bypassing but actually did not bypass under Ernst and
Whinney’s definition). For purposes of the interview, Ernst and
Whinney defined bypass as . . . the origination or termination of extra-
premises or intercompany traffic by nonlocal exchange carrier facilities
that are functionally equivalent to facilities available from a local
exchange carrier.”

Bypassers included a range of organization types and sizes. Bypassers
used predominantly private microwave technology to provide a mixture
of voice and data communications in a variety of interpremise, intra-
company locations. Many of the bypassers carried the majority of their
telecommunications traffic over local telephone company facilities and
installed bypass facilities to accommodate growth in their telecommuni-
cations needs. Respondents indicated that their bypass systems have not
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resulted in a net reduction in their use of telephone company services.
No bypasser is involved in resale. Bypassers indicated that bypass facil-
ities were most frequently installed because of the lack of readily avail-
able, comparable telephone company facilities. Respondents also cited
system reliability and user control as important factors in the decision
to bypass, particularly among utilities. Bypassers generally did not con-
sider lower cost to have been important in their decision to bypass, but
lower cost was important in users’ decisions to expand existing bypass
systems.

The characteristics and reasons for bypassers’ future systems differed
from their existing ones. Users still expect to use private microwave
extensively but also expect to increase their usage of fiber optics sys-
tems. Users generally expect that the proportion of data traffic carried
over bypass systems will increase Plans are typically in the financial
planning and engineering stage rather than in the budget cycle. Several
users stated that they expect the lack of comparable telephone company
facilities to become a less important factor in the decision to bypass. On
the other hand, the users cost-related factors become more important.

Most of the private line users that were not bypassing are either consid-
ering bypass alternatives or will in the future. These users generally
have less sophisticated telecommunications needs than those of existing
bypassers. Eighty-nine percent of the users (16 of 18) are very open to
the idea of bypass, and 33 percent (6 of 18) are seriously considering it.
None of these users’ bypass plans 18 yet reflected in the users’ corporate
budgets. These users mentioned a wide variety of possible bypass tech-
nologies. They indicated various cost reasons as the major reasons for
considering future bypass.

Among other things, the survey made three policy recommendations
based on the results of interviews. First, it recommended that if federal
flat monthly customer charges are imposed, state charges should also be
adopted and phased in gradually. Second, telephone companies should
be allowed flexibility to compete effectively with bypass system ven-
dors 1n the private line marketplace. Specifically, the legislation should
allow telephone companies to provide private line services under con-
tract and exempt telephone companies from the requirement to give
advance notice of new rates where alternative providers are available.
Third, the survey recommended that the Washington State legislature
should consider repealing the state sales tax on business local exchange
service with the immediate objective of reducing the cost of basic ser-
vice, thereby reducing customer drop-off.
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We interviewed organizations in Colorado and Massachusetts that were
either (1) currently bypassing the local telephone company or (2) were
likely to bypass due to their large-volume, long-distance costs. We identi-
fied the first group from an rcc list of 119 approved applicants for pri-
vate microwave facility construction. We then interviewed 24 private
rmicrowave users from this list by selecting those organizations repre-
senting (1) different types of organizations, such as educational institu-
tions, governmental agencies, utilities, manufacturers, and banks and (2)
organizations with a greater number of microwave stations. (See table
III.1.)

To identify large-volume, long-distance customers, we requested and
received customer listings from Mountain Bell and the New England Tel-
ephone Company. The two companies provided us with a list of 92 large-
volume users based on intrastate intra-LATA revenues only. The tele-
phone companies either did not have inter-LATA revenue data readily
available, or would not provide the data because of their proprietary
nature. We were particularly interested in obtaining a list of large-
volume inter-LATA customers because of the focus of the access charge
decision on interstate long-distance services. Representatives of the tele-
phone companies said, however, that their largest intra-LATA and inter-
LATA customers would often be the same. We interviewed 68 users from
these lists.! Not all users identified by the telephone companies were
surveyed as part of our review; some organizations did not wish to be
interviewed, and we were unable to contact others. Also, we did not con-
tact those organizations who were interexchange carriers or telecommu-
nications resellers, since we were interested in users who would bypass
primarily to meet their own telecommunications needs rather than com-
panies whose major purpose is to provide telecommunications services.
(See table III 2.) For the purposes of our interviews, we defined bypass
as

‘  the origination or termination of two-way voice, data or video telecommunica-
tions traffic for which local telephone company facilities are not employed

This definition is broad and was used to identify the many types and
forms of bypass that a user could employ when not using the local tele-
phone company. It does not include, however, the use of specialized
facilities of the local telephone company that are not widely used by the
general public. Use of these facilities is often considered a form of
bypass.

ITen of these 68 users also appeared on the hist of private microwave hicensees
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Table II1.1: Private Microwave Users®
Type of organization Colorado Massachusetts Total

Educational institution
G_dvernment
Hospltal/pollce/ﬂre
Public utiity/railroad
Mgnufactunng
Bank/insurance

Other 0
Total 12 12 24

— BN =N

=IO = MNDMO
==l IDIW oI

8Some organizations we Initially contacted were not interviewed because they either were not bypas-
sing, had not yet constructed therr microwave faciity, or did not wish to be interviewed

Table 11l.2: Large Users of Telephone |

Company Service* MTS MTS &
Type of organization only WATS only WATS Total
Educational institution 3 0 0 3
Government 4 2 3 9
Hospital/fire/police 2 1 0 3
Utiity/railroad 1 1 1 3
M—a;nﬂ?actunng 2 1 9 12
Banking/insurance/financial 6 5 3 14
Lodging 6 1 0 7
Food industry 2 1 0 3
Other 3 6 5 14
Total 29 18 21 68

3Both Mountain Bell and New England Telephone provided separate lists of their large-volume MTS and
WATS customers Although many organizations appeared on more than one list, they were interviewed
only once
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Specialized Private
Line Services Decisions

Before the 1960’s, only the established carriers and Western Union
offered private line services, which were usually either telegraph or
voice grade circuits. The advent of computers and the electronics
revolution, in conjunction with changing social and economic develop-
ments and needs, created new demands for specialized intercity commu-
nications services. In addition, the introduction of microwave
technology promised to lower the costs of intercity transmission and to
make it economically feasible for firms other than the established car-
riers to construct microwave transmission networks to serve the
growing demand.

The first Fcc decision responding to these demands was the 1959 Above
890 Decision (27 rce 369 (1959)), which allocated part of the microwave
spectrum to private business users. In issuing this order FCC reasoned
that an adequate number of frequencies existed in the microwave spec-
trum to satisfy both the common carriers’ and private systems’ future
needs. In addition, the Commission determined that common carriers
were unlikely to be economically harmed by the entry of pnivate com-
munications systems.

Despite this decision, demand for specialized intercity communications
systems continued to grow, as a result of the growth of computer tech-
nology. To evaluate this demand, the Commission initiated a rulemaking
proceeding which culminated 1n the Specialized Common Carrier Deci-
sion (29 rcc 2d 870 (1971)). Thas decision established a Commission
policy favoring new entry into the specialized communications field.

As arationale for this decision, the Commission argued that the special-
ized common carriers were not entering a fixed homogeneous market
with the same services but rather were seeking to develop new, more
heterogeneous markets. As a result, the carriers could be expected to
satisfy demands which were not being met by existing carriers and
expand the size of the aggregate telecommunications market.

The argument of a natural monopoly in intercity transmission was
raised in response to these decisions. The Commission noted that econo-
mies of scale largely occur in markets where the technology 1s stable and
the market is homogeneous In contrast, FCC argued that the market for
specialized communications is characterized by rapidly changing tech-
nology and diverse consumer demandgs.
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In its 1972 Domestic Satellite Decision (35 Fcc 2d 844 (1972)), Fcc
extended its multiple entry policy for licensing specialized common car-
riers using microwave systems to license specialized common carriers
seeking to use domestic satellite systems. As a rationale for this policy,
the Commission concluded that a competitive supply market would be
more dynamic and would encourage service and technical innovation as
well as provide an impetus to minimize costs and prices to the consumer.
Other decisions have further broadened rcc policy. In 1973 rcc per-
mitted the establishment of ‘“value-added” carriers, and in 1976 it
authorized the resale and sharing of certain private line telecommunica-
tions services. Value-added carriers lease channels from other carriers
and then add extra services or ‘“value” before reselling them to the final
consumer. Resale is the subscription to communications services and
facilities by one entity with the subsequent resale to the public for
profit. Sharing is a nonprofit arrangement in which several users collec-
tively use and pay for communications services and facilities provided
by existing carriers.

L ¢
Opening Intercity
Switched Services to
Competition

In September 1974, the MCI Telecommunications Corporation, a special-
ized common carrier, filed a tariff application with FCC to provide a ser-
vice known as Execunet. The Execunet customer can dial a local MCI
number and be connected through a microwave system to another tele-
phone in another city MCI serves.

After several procedural disputes and an informal letter to McI in July
1975 rejecting its tariff, Fcc in July 1976 issued an extensive final
opinion concluding that MCI was not authorized to offer Execunet. In
that opinion, the Commission relied on its Specialized Common Carrier
Decision, under which most specialized carrer facilities authorizations
have been issued. FCC believed that the Specialized Common Carrier
Decision dealt only with private line services, which specialized carriers
like MCi had applied to provide, and did not open other areas, such as
MTS/WATS, to competition.

Fce found that Execunet was not a private line service, but rather had
the essential characteristics of the MTS/WATS service offered as a
monopoly by At&T. Therefore, FCC rejected McI's Execunet tariff as
unlawful because it violated rcc’s Specialized Common Carrier Decision.
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MCI subsequently appealed FCC’s decision to the U.S. Court of Appeals
for the District of Columbia. In its July 1977 decision,! the court said
that while FcC had the statutory authority to authorize competition in
limited areas with restrictions, Section 214(c) of the Communications
Act required FcC to make an affirmative determination that the public
interest requires such restrictions. Regarding rcC’s Specialized Common
Carrier Decision, the court said that FcC had not properly made such a
determination. Instead, the court said that:

** . .1t appears that the Commission saw benefits accruing to the public from the
services which were before it In granting the facilities authorizations on the basis
of that public interest finding, the Commission did not perhaps intend to open the
field of common carrier communications generally, but its constant stress on the
fact that specialized carriers would provide new, innovative, and hitherto unheard-
of communications services clearly indicates that 1t had no very clear 1dea of pre-
cisely how far or to what services the field should be opened. There being no
affirmative determination of public interest need for restrictions, MCI’s facility
authorizations are not restricted and therefore its tariff applications could not prop-
erly be rejected.”

In reaching its decision, the court did not determine whether the compe-
tition in monopolized long-distance service like that posed by Execunet
was in the public interest. That determination was left to the Commis-
sion. In addition, it did not disturb rcc’s finding that Execunet was not a
private line service. In January 1978, the Supreme Court denied FCC’s
petitions for review.

Following the Supreme Court’s action, AT&T applied to Fcc for a declara-
tory ruling to clarify and define precisely what obligations AT&T had
regarding interconnection with mMcI for Execunet. In its ruling, Fcc said
that AT&T’s interconnection obligations were only for private line ser-
vices and that the Commission had not made the affirmative public
interest finding required by section 201(a) regarding the interconnection
of Execunet.

MCI subsequently appealed this ruling and filed a motion to require com-
pliance with the court’s first Execunet mandate. FCC opposed McI, stating
that the first mandate was not related to interconnection. Rather, the
court had found only an error in FCC's decisions regarding section 214.

IMCI Telecommunications Corp v FCC 561 F 2d 365 (1977), cert denied 434 U S 1040 (1978), heremn-
after referred to as the Execunet Decision
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Divestiture of AT&T

On appeal, however, the court said that rcc read its original decision too
narrowly and that its decision carried a broad interconnection mandate.?
In August 1978, rcc filed for review of this most recent decision with
the Supreme Court. In December 1978, the Supreme Court denied Fcc’s

petitions for review of the Execunet II Decision.

In response to the Execunet decisions, FCC in February 1978 began a pro-
ceeding to decide whether long-distance service—both MTS and WATS—
should be provided as a monopoly by AT&T or should be open to competi-
tive entry. In August 1980, rcc decided not to create a monopoly in these
services, stating that it was convinced that competition in all interstate
interexchange services was in the public interest and would further the
goals of the Communications Act.

In October 1980, rcc allowed resale and sharing of all domestic-switched
services, including MTS and WATS (77 FcC 2d 74 (1980)) Mcr had filed a
petition with FCC asking that tariff restrictions be lifted to allow resale
and shared use of switched voice services provided by common carriers.
FcC found that resale and sharing of domestic public switched network
services were just and reasonable and within the public interest.

In 1974, the U.S. Department of Justice instituted an antitrust suit
against at&T, Western Electric, and Bell Telephone Laboratories. The
suit generally alleged that the Bell System had used its dominant posi-
tion in the transmission and equipment markets to suppress new compe-
tition in order to enhance its monopoly power. This suit was dismissed
in 1982 as a result of a negotiated settlement known as the Modification
of Final Judgment.? AT&T agreed to divest itself of its corporate connec-
tion with its 22 wholly-owned Bell operating companies in exchange for
the right to enter unregulated competitive markets, such as the com-
puter industry. The Bell System, as such, ceased to exist on January 1,
1984, when the Modification of Final Judgment went into effect.

The Modification of Final Judgment had several provisions related to
transmission services. It split the Bell System’s transmission functions in
two and divided the Bell territory into about 160 geographic areas called
Local Access and Transport Areas. The BOoCs were given the facilities,
personnel, systems, and information to provide exchange services (both

ZMCI Telecommurucations Corp v FCC 680 F 2d 590 (1978), cert denied 439 U S 980 (1978), also
referred to as the Execunet II Decision

3Unuted States v AT&T, 562 F Supp. 131 (DD C 1982)
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local and long distance) and exchange access services within their desig-
nated LATA(S). AT&T was given similar resources to provide interexchange
services between LATAS. In addition, the Modification of Final Judgment
required the Bocs to provide all interexchange carriers with exchange
access services equal in type, quality, and price to those provided AT&T.
This “equal access” must be provided over a 2-year period beginning
September 1, 1984. By September 1, 1986, all BOC switching systems
must provide equal access, although exceptions may be made for elec-
tromechanical switches or switches serving fewer than 10,000 lines
where costs of providing equal access are prohibitive.
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Microwave

Bypass has become possible with the increased availability and
affordability of technologies that can provide private telecommunica-
tions systems The technologies most often used for private bypass facil-
ities are microwave, fiber optics, and coaxial cable. Satellite systems
offer another bypass alternative, and newer technologies include digital
termination systems, cellular radio, and various traffic concentrators
used to link multiple users,

Some technologies are primarily used for bypass at short distances;
others are mainly used for longer distances. For example, digital termi-
nation systems and local area networks are typically used for bypass
within a local area, while satellite systems are primarily suited for long-
distance communications often over 200 miles in length. Two of the
most commonly used technologies, microwave and fiber optics, can be
used for both local and longer distance bypass.

This appendix details the various technologies and identifies the key
characteristics of each.

Point-to-point microwave is a long-established technology that has been
used for many years by railroads and utilities Many private businesses
have used it since 1959, when FCC allocated part of the radio spectrum
for use by the private sector. Microwave systems relay radio signals by
utilizing dishes placed on towers or building rooftops to provide point-
to-point transmission capability. Microwave systems are suitable for
voice and data transmission.

Several advantages of microwave are that it is relatively easy to deploy
and 1s suitable for a variety of transmission media. No right-of-way
requirements are associated with installing microwave systems, and
installation costs may be lower than they are for cable-based systems.
Microwave 1s suitable for short-haul or long-haul transmissions and can
be adapted for additional capacity.

Microwave systems have several disadvantages. Microwave relaying
requires a direct line of sight between locations. In hilly and other loca-
tions where a direct line of sight 1s not possible, microwave systems
require additional equipment that increases the system costs. Also, radio
spectrum congestion can limit microwave use, particularly in urban
areas. In heavily populated areas, the most desirable frequencies of the
spectrum (generally the lower levels, where distance transmission is
greatest) are already in use. At the less congested higher frequency
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levels, transmission distances are significantly reduced, at times
requiring more equipment (and greater cost) for transmission at these
levels than at lower spectrum levels. Microwave also offers less security
than some cable-enclosed systems such as fiber optics.

Fiber Optics

Fiber optics is a relatively new cable-based transmission technology that
relays information by lasers through hair-thin strands of glass. It 1s
especially well suited for high-volume communications.

A number of advantages are associated with fiber optics; one is its
ability to carry a great deal of high-speed data. As an example of 1ts
large carrying capacity, a 1/4-inch diameter communications cable con-
taining two optical fibers can carry the same volume of traffic as a 3-
inch diameter communications cable containing 20,000 copper wires.
Other advantages are that signals transmitted by fiber optics keep their
strength for long distances, are immune to noise and electrical interfer-
ence, and are comparatively secure. Fiber optics is easier to install than
copper cable and has low operating and maintenance costs.

The disadvantages associated with fiber optics reflect the “flip side” of
its advantages. Since it is a new, relatively immature technology, fiber
optics systems are subject to quick design obsolescence. While fiber
optics can be ideal for urban, high-capacity applications, 1t is often pro-
hibitively expensive for mobile and rural communications with low-
capacity applications. Another disadvantage associated with fiber optics
is evidenced in any cable-based technology—the need to obtain right-of-
way or conduit space from a local authority.

Coaxial Cable

Coaxial cable consists of a number of units made up of an inner wire
centered within a hollow cyhndrical tube by insulating disks. Coaxial
cable is well suited for transmitting large amounts of information, since
it increases the carrying capacity of ordinary cable.

Coaxial cable has traditionally been used by telephone companies for
long-haul telecommunications and by cable television operators for
entertainment services. A more recent application of coaxial cable is
institutional networks which route voice and data traffic among users
within a defined area.
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Cable television systems are primarily designed for one-way transmis-
sion of video signals. This factor limits their bypass-potential since sub-
scribers are unable to communicate with the system. FCC now requires,
however, that all new cable television systems in the top 100 television
markets have two-way capability, allowing subscribers to communicate
with the system. As cable television operators install new two-way sys-
tems or retrofit older systems for two-way capability, cable television’s
bypass-potential could increase.

Institutional networks differ from traditional cable television in that
they are designed to provide two-way transmission of video, voice, and
data signals within a defined area. They consolidate and route traffic to
and from users in the “network,” thereby providing services similar to
those of the local telephone company. Institutional networks typically
serve such organizations as local governments, hospitals, and
universities.

The advantages and disadvantages of coaxial cable may be summarized
as follows. Coaxial cable is a relatively inexpensive, mature technology
available in many areas across the country. On the other hand, obtaining
right of way to construct cable systems can be difficult, and voice trans-
mission over coaxial cable is relatively expensive. In addition, most
coaxial cable systems are located not in urban areas, where the need for
their use is greatest, but in suburban and rural areas.

Satellites

Telecommunications satellites are microwave radios that cover large
geographic areas and use earth stations to relay signals. Earth stations
are facilities located on customers’ premises that transmit and/or
receive radio signals to and from a satellite in geosynchronous orbit.!

Most existing satellite systems are associated with cable television and
provide only one-way transmission capability; however, satellite sys-
tems are being increasingly adapted to serve a variety of two-way busi-
ness communications needs, including voice, data, and video
transmission Such satellite systems can bypass local and interexchange
carriers by transmitting messages directly from an earth station located
on a customer’s premises to a satellite and then back to another cus-
tomer prermises station.

Igatellites i geosynchronous orbit travel above the equator at the same speed as the earth rotates, so
they appear to remain in the same place
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Satellite systems’ major advantages are that they have no right-of-way
requirements, are well suited to high-speed data transmission, are cost-
effective for long-distance transmission, and can interconnect readily

with most other technologies. For example, a signal transmitted by sat-

ellite to an earth station can be “transferred’” onto a cable-based trans-
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mission medium to complete the call.

A number of disadvantages are associated with satellite systems,
inciuding high instaliation and operation costs. Such expenses preciude
most usage of satellite-based communications networks for bypass at
short distances. Long deployment times and problems with the quality
of the radio signals are other frequent drawbacks to using satellite-
based bypass systems.
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point microwave transmission, a system is comprised of a central point,
called a node, which transmits and receives information from multiple
locations. Subscribers use microwave radio antennas iocated on their
premises to communicate with the central node. Once a transmission
reaches the central node, it can be switched to another subscriber in the

local area or directed over long-distance intercity facilities.

Digital termination systems are primarily designed for local-area
delivery of data communications and also has video capabilities. Sys-

temse are well suited for organizations with substantial high-sneed data
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Cellular radio is a mobile telephone technology for voice communica-
tions which eliminates the delays associated with conventional car tele-
phones. Cellular systems divide a service area (e.g., a city) into *“cells.”
These range in size from 2 to 10 miles in diameter and each is served by
a relatively low-power transmitter or base station. The cells are con-

nected to a central computer by cables or microwave links. Since cellular
systems are lnw_nnwar (each base station has an outnut of 100 or fewer
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FCC has reserved piaces for two ceiiular radio operators in each market.
One franchise is to go to the local wireline carrier, such as the telephone
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company, and the other to a non-wireline carrier. Many of the franchises

in the lardar marlkate have haen dacidad and the remainindg franchisesg
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will be decided during the next few years.

PULI, P Py NP Y R i S, [ <%

ﬂ n‘umve‘r‘ Ul T elauvely new Le(,IlIl()lOgl(,d.l uevempmenbb Dypdbb Lne
public switched network by concentrating and routing user traffic. Sev-
eral of the major traffic concentrators are teleports, local area networks,
and shared tenant services systems. Integral to their operations is their
use of a private branch exchange (PBX).

Teleports are multiple technology systems that link local and long-dis-
tance calls through a combination of technologies and offer sophisti-
cated telecommunications capabilities to their users. Teleports consist of
a central PBX located in an industrial area which concentrates business
users’ traffic and sends it to satellite earth stations for long-distance
transmission. Users link into the PBX over a variety of telecommunica-

tions technologies, including microwave, fiber optics, or coaxial cable.

Telenorts are being develoned in at least two dozen areas across the
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country, including New York, Ohio, California, Texas, and New Jersey.

Local area networks are interoffice systems that link telephone and
cormputer technology to communicate between offices within a single or
several premises on a user’s property. They use fiber optic or coaxial
cables to transmit signals. Local area networks are primarily used to
link office computers but voice capability is becoming more available.

Shared tenant services systems use PBXs to concentrate and route
tenants’ local and long-distance calls. Tenants within a building share
local lines, thereby reducing the number of lines rented from local tele-
phone companies. Shared tenant services systems can also concentrate
long-distance traffic, enabling individual tenants to take advantage of
long-distance access options, such as private lines and direct connection
to the interexchange carriers.
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This appendix presents in tabular form the key results from our inter-
views with telecommunications users described in chapter 3. We inter-
viewed two groups of telecommunications users, and our methodology 18
detailed in appendix III. One group had 68 large-volume customers of
telephone company services (large users) and the second group had 24
private microwave licenses. Since 10 of the 68 large users also appeared
on our list of private microwave licensees, the total number of organiza-
tions interviewed is 82. The numbers in the following tables are adjusted
where necessary in order not to double-count results from those users
who were members of both groups we interviewed. The tables present
combined results from both groups unless the table title specifically
identifies the results as being from one of the two groups.

Table Vi.1: Extent of Existing Bypass

Users who

Total users bypass

Large user respondents? 68 20
Private microwave respondents 14 14
Total 82 34

8Numbers are adjusted in order not to double-count results from organizations who were both private
microwave licensees and large-volume customers of telephone company services

Table Vi.2: Extent of Future Bypass

_ Private

microwave

Response L.arge users® users
Will initiate bypass 11 675
Will increase bypass o 14 10
Will mantain existing level of bypass 3 4
Will decrease bypass 1 0
Will not bypass 6 0
Undecided/do not know 23 0
Total 68 14

Aincludes results from 10 microwave users

Table VI.3: Interest in Purchasing
Resold Services— Private Microwave
Users

Number of
Response ber of
Would consider — e,
Would not consider = g
Unsure e e
Total - — 54
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Table VI.4: Existing Traffic Carried by

Bypage System— Private Microwave

Users

Numbaer of
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Percent of total traffic bypass system carries users
Not measurable 10
1-24 9
25-49 2
50-74 3
75-100 0
Total 24

Table VI.5: Future Effects of Bypass
System on Telephone Company
Services—Private Microwave Users

<
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3
o
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2
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Response users
Use of telephone company circuits will decrease it
Use of telephone company circuits will be unaffected 8
Use of telephone company circuits wiil grow 5
Total 24

'Table VI.6: Services Provided by
Bypass System— Private Microwave
Users

Number of
Services users
Private line (point-to-point) 20
Switched ) 1
Switched and private line 3
Total 24

Number of
Telephone company service users
Local 6
Private line 6
MTS 2
WATS P
_Local, MTS, WATS, and private Iine 1
Nt amemhimalnda 15
Ny a'J’JIIUGU'C "
Unknown 2
Totai 34
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Tabile V).8: Use of Direct Connections

Number of
Response users
Use direct links 6
Plan to use direct links 10
Do not use or plan to use direct links 66
Total 82

Table VI.9: Geographical Areas Served
by Bypass Systems

Number of
Area(s) served users
Local 19
Intrastate 6
Interstate 5
Combination 4
Total 34

Table Vi.10: Reasons for Existing
Bypass

Number of

Reason users
Service-related

Higher system reliability and control 8

Better service (e g , flexibility, responsiveness of vendor, technical features

of network) 4

Availability of digital or video capability 2

Greater security 1

Higher data rates 1

Other® 2
Cost-related

Better cost control 7

Equivalent service at lower cost 3
Other 4
Combination 1
Unknown 1
Total 34

3These users said that they bypass because of unavailable telephone service In remote areas
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Table VI.11: Reasons for Future T
Bypass—Large Users Number of
Service-related users
Better service (e g., flexibility,
responsiveness of vendor, technical features of network) 5
Higher reliability and control 2
Higher data rates 2
Cost-related
Better cost control 7
Equivalent service at lower cost 4
Other 5
Total 25
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Costs of Microwave and Fiber Optic Facility
Bypass Systems

FCC Cost Information

In this appendix we discuss the cost characteristics of the most likely
facility bypass technologies.! In general we find that

facility bypass systems exhibit economies of scale because average costs
decrease as the total number of access channels increase at a location
and

facility bypass costs increase with the distance between a subscriber
and an interexchange carrier.

In this appendix, we present only generalized evidence on the costs of
the technologies. To simplify our discussion, we will determine the cost
of each bypass system at full capacity, which ensures the lowest cost
per minute of access In addition, our basis of comparison is the cost per
channel per month, because this simplifies the comparison between
facility systems and special access. This calculation of cost per channel
per month includes both transmission equipment and operating costs
which is a standard practice in cost comparisons.2

To develop the cost per channel per month at full capacity, an analyst
must make assumptions about depreciation rates, borrowing costs,
equipment costs, operating expenses, and salvage values. If the analyses
of various systems do not make compatible assumptions, a comparison
of their cost may not reflect the actual cost differences. The information
we use to assess the cost of facility bypass contains differences in
assumptions. Therefore, an exact comparison of costs in this discussion
is not possible. Instead, the information can only be suggestive of the
various facility bypass systems’ costs.

In 1984, rcc summarized available evidence on facility bypass costs. Its
findings are reported in table VII.1 on a cost per-channel per-month
basis. The table indicates the cost per channel for a 24-channel system
varies from $22 to $178, but most estimates are in the $40 to $50 range.
Furthermore, a 96-channel system costs about $22 per channel. Both are
quite competitive with the current special access rates which exceed
5100 per channel. In general, these costs show economies of scale

I'¥or a discussion of the advantages and disadvantages of available facility bypass technologies see
appendix V.

2This calculation does not address the possibility that large-scale bypass could be deterred by large
fixed costs associated with procurement of new facilities
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because the average cost per channel decreases as the number of chan-
nels per location increases. Therefore, if the customer generates suffi-
cient traffic to fully utilize a facility bypass system that has from 24 to
96 channels, facility bypass could be cheaper than using local telephone
company services.

Cost Analyses From
Pacific Northwest Bell

In December 1984, we received several analyses of bypass system costs
from an engineer at Pacific Northwest Bell. The cost analyses were said
to be representative of the costs of these technologies and are presented
in table VII.2.

Table VII.1: GAO Estimates of Monthly
Costs Per Channel® For Bypass
Systems

24 channel 24-& 96-channel
microwave systems Unspecified f&gzr_sxlstems
10-18 23 6 digital miles
o —(gigahertz®)— microwave 24 channel 96 channel
GTE Service
Corporation $178 $69 $53
Flonda Public
Utility
Commission $45 $43 $40 $22
BCR $26 $22
Pacific Telephone
and Telegraph ~ $54 $54
Pacific Northwest
Bell $50

8A channel is a link between two terminals over which users at each end can communicate with one
another

bGigahertz = 1 billion cycles per second
Note Different respondents used different assumptions and this changes the estimated costs per
channel

Source Bypass of the Public Switched Network, Table I, Appendix V, a study published by FCC, 12/19/
84

Table Vi1.2: Pacific Northwest Beli
Estimates of Bypass Costs Per Channel
Per Month (2-Mile System) In 1984

System 24 channels 96 channels
Fiberoptic $139 07 $46 48
Coxial cable $65 80 $43 27
23 gigahertz Microwave $128 12 $39 06

Source Pacific Northwest Bell

The Pacific Northwest Bell costs for a 2-mile system are consistent with
the FcC results discussed earlier. The 24-channel systems are more
expensive per channel than the 96-channel systems, and the cost per
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channel on any system is competitive with local telephone company
access services.? Here again, the average cost per channel is lower on
high-volume systerms.

Cost Analyses
Developed for Bell
Atlantic

In a 1985 study developed by Shooshan & Jackson Inc., for Bell Atlantic,
cost per-channel analyses were presented for various combinations of
channels and distances.* Table VII.3 summarizes the costs per channel
and reveals the sensitivity of bypass costs to distance and number of
channels. Cost per channel varies from $3,266 to $20. The cost also
implies economies of scale. Costs for a 1-channel system are not compet-
itive with telephone company services, but as the channels per location
Increase, costs become more competitive. These figures also highlight
how any system’s cost will be sensitive to the distance between the cus-
tomer and the interexchange facilities. Either technology would offer
access service at less cost than the telephone company if offered on a
24-channel basis

Table Vil.3: Shooshan and Jackson
Estimates of Bypass Costs Per Channel
Per Manth in 1985

Fiber Optics Microwave

1 mile 5 miles 1 mile 5 miles
1 Channel $420 $3266 457 $856
24 Channels $20 - $139 $22 839

Source Shooshan & Jackson Inc

..~}
Conclusions

1

The cost analyses discussed in this appendix indicate that the cost of
facility bypass can be less than the cost of special access. They also
show that the costs per channel tend to decrease as the number of chan-
nels on a system mncreases and costs increase as the distance from the
customer to the interexchange carrier increases. This, in turn, suggests
facihity bypass is often more expensive than special access and may be
cost-effective only for large volumes of traffic located near inter-
exchange carrier’s facilities

The available data does not permit us to determine if all the systems’
costs were appropriately calculated. As previously mentioned, differ-
ences in interest rates, depreciation rates, and equipment costs preclude
exact comparison across systems. Also, these facility bypass costs may

3These calculations do not include a backup system for coaxial cable and thus understate costs

4Shooshan and Jackson employed the same cost methodology for all bypass technologies
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not have accounted for service quality that may not be comparable to
the local telephone company. For example, microwave access by facility
bypass can be hampered or limited during severe weather conditions. It
can be improved by using larger antennas, but this increases equipment
costs. If cost comparisons are not based on a microwave system that is
as dependable as local telephone company services, the cost comparison
could make microwave look cheaper than it really is, since it does not
account for loss of service. A similar problem arises if the facility
bypass system permits more busy signals and cannot meet peak demand
as easily as the telephone company’s switched access service. In this
instance, the facility bypass cost per month is less, because the costs of
increased busy signals or redialed calls are ignored.

Irrespective of these problems, bypass is still probably cost-effective at
large-volume locations. In addition, users may find facility bypass even
more attractive as technological developments decrease facility bypass
costs and increase the number of users who find it a cost-effective alter-
native to current telephone company services. But as we stated in
chapter 4, telecommunications users will base their bypass decisions on
expected local company prices and costs of existing and future facility
bypass systems. When either local company prices or facility bypass
costs are uncertain or expected to decline, customers may be less likely
to purchase or lease a private system, because future prices and costs
could prove a bypass facility purchase to have been unwise.
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The BCR model, discussed in 1ts published report, is much more complex
than the rcc model, and we cannot fully evaluate 1t. This occurs because
the BCR model was constructed from data provided by regional Bell oper-
ating companies that were not identical. Furthermore, some data were
proprietary and not available for our review. For example, most Bell
LICs analyzed customer incentives by market segments, where each seg-
ment consisted of a number of companies with similar traffic volumes
and distances from the interexchange carrier. To determine the extent
of bypass, most Bell LTCs calculated the bypass incentives for a repre-
sentative member of each market segment. If bypass was warranted for
the representative member, all members of the segment were assumed to
bypass. Ameritech did not perform this analysis so BCR used the results
of other regions to determine Ameritech’s bypass levels. Pacific Bell,
Pacific Northwest Bell, and Northwestern Bell provided bypass analyses
based on their own somewhat different methods according to BCR. As a
result BCR’'s methods and analyses are not totally available, and we could
not completely review the published model.

In contrast, FCC was able to provide us all the data used in its less com-
plex analysis and a copy of the computer program of the model. There-
fore, FcC's model assumptions and data were totally available to us.

Another difference between the FCC and published BCR model limits our
ability to directly compare them. The FcC model is based on highly
aggregated nationwide numbers and limits bypass to special access and
facility bypass. The published BCrR model is based on disaggregated num-
bers that can include information on cost differences by state, user loca-
tion, and user traffic patterns. Furthermore, the BCR model includes
resale for both business and residential customers while the FCc model
does not. Because of these differences in detail, we cannot directly com-
pare the two models.

BCR has developed an abbreviated simulation model that it provided to
FcC and us. In addition, BCR officials have said that the abbreviated
model employs the overall logic of their published bypass study and pro-
vides comparable results for our analysis For example, the abbreviated
BCR model suggests that the S4 subscriber line charge decreases non-
traffic-sensitive and traffic-sensitive revenue shortfalls per line by
$7.01, while the published model suggests $6.70 as shown in table
VIIL.1.

This abbreviated model, which replicates the published model’s results,
can be compared with the FcC model because the level of detail in the
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data is similar and all the data and assumptions of both models were
made available to us.

Table VIIl.1: Comparing the
Abbreviated and Full BCR Models in
Terms of Nontraffic-Sensitive and
Tratfic-Sensitive Revenue Shortfalls
Per Line Per Month*

|
Revenue Revenue
shortfall shortfall
using 1984 using $4

access subscrber Difference

prices® line charge® in shortfall

Full BCR $16 50 $9 80 $6 70
Abbreviated BCR $15.43 $8 42 $7 01

8Shortfall per line per month includes both single-line business and residential lines

5The 1984 switched access price was 8 48 cents per minute

°The $4 subscriber ine charge Is on single-line businesses as well as residential ines The switched
access charge 1s 6 05 cents per minute
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In this appendix we provide a sensitivity analysis of several selected
assumptions in the FcC model. The assumptions that were varied were
chosen based on reviews of the literature, discussions with consultants,
and differences between the assumptions in the abbreviated BCrR model
and the Fcc model. Several other critical assumptions were not tested
because the structure of the model prohibited such tests.

In general we found that the FcC model responded 1n a manner consis-
tent with underlying economic theory. If a change in a specific assump-
tion was expected to increase bypass, it did. Conversely, a change
expected to decrease bypass, did so.

The FcC model is a computer simulation of the national market for inter-
state access services. It estimated how 1984 interstate access revenues
would have responded to changing usage-sensitive access charges if
access markets were competitive. In the model, mathematical equations
are used to represent (1) access costs and capacity of various access ser-
vices, (2) customer access costs on various services at different traffic
levels, and (3) the amounts and types of traffic subject to bypass.

Based on the assumption that customers will and can immediately
choose a mix of access services to minimize access costs if costs change
on various services, the model estimates the amount of bypass that
would have occurred in 1984 at different service prices if all customers
with financial incentives to bypass had bypassed. It then calculates the
revenues that the LTC would have received at various access price com-
binations and any shortfalls from the interstate revenue requirement.

' Our review of the literature, including the BCR model, indicates several
specific assumptions in the FCC model were not accepted by all analysts.
To determine how sensitive the FCC model’s results were to these specific
assumptions, we use variant assumptions supplied by the hiterature as
discussed below. These variations produce slight variations. However,
this lack of sensitivity does not provide information on whether the Fcc
model appropriately reflects how real-world differences imbeded in dif-
ferent assumptions would affect bypass traffic and revenue loss.

To test the effects of changing a specific assumption, we change that one
assumption while keeping all other factors constant. However, the
model was designed to test how changes in access prices would effect
mterstate access revenues. Thus, if the model was allowed to run as
designed, two assumptions would be changing at the same time. First,
our change in a specific assumption could change the revenue estimate
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and second the changes in access price would change the revenue esti-
mate. To ensure that we only tested the effects of the specific assump-
tion we changed, we only estimated the revenue loss that would occur at
a usage access charge of 8.21 cents per minute which corresponds to a
nontraffic-sensitive charge of b cents per minute.

In this appendix the following specific assumptions were changed:

The amount of terminating bypass.

Banning special access lines for interexchange access.

Permitting the LICs to charge a premium price for premium services.
Changing the capacity of special access lines.

Increasing the special access surcharge

Initiating a residential subscriber line charge.

Banning intrastate bypass.

In the base case, with no alteration in the rFCC model’s assumption, a b
cents nontraffic-sensitive price per minute produced $628.7 million per
month out of the $750 million per month interstate nontraffic-sensitive
revenue requirement as shown in table IX.1. If no bypass had occurred,
the model would have generated $726.6 million per month.!

I"This sensitivity analysis calculates revenue shortfalls in the nontraffic-sensitive access revenue
requirement Implicitly, this approach suggests traffic-sensitive costs vary proportionately with
traffic, and the traffic-sensitive charge covers these costs
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Table IX.1: How Changes in |
Assumptions Change LTC Interstate In millions of dollars - 7
Nontraffic-Sensitive Access Revenues No Total bypass
Per Month in The FCC Model (The terminating is twice
No;tr%fflc-Sensltlve Revenue Requirement  LTC revenue changes Base case bypass originating
Is $750 Milion Per Month )(The Usage-
Sensitive Access Charge Is 8 21¢ Per Lost to facilities 679 392 982
Minute ) Lost to special access 1570 1013 2022
Gained from surcharge 262 258 337
Estimated revenue after bypass 528 0 6120 460 1
Base-case revenue minus revenue with
changed assumptions -840 679
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Special Special No

Special Facility Facllity access access intrastate
access is bypass 10% bypass 25% capacity = surcharge = Subscriber traffic
__forbidden cheaper cheaper 2,000 min $50 line charge® bypass
844 65 1 609 831 723 679 592
0o 159 8 1640 1419 1495 1570 154 4

00 266 273 355 498 262 257

642 3 528 5 529 2 5373 5547 7587 5389

-114.3 -5 -12 -93 —-267 -2307 -109

%The model calculates subscriber line charge revenues based on BCR line counts, a $6 per ine multiine
charge and a $2 per line single-ine charge per month Based on these hine counts and charges, the
subscriber ine charge provides $230 7 million
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Terminating Bypass Several sources, including our consultants, questioned whether termi-
nating bypass was always possible. If terminating bypass is not allowed,
the LTCs receive $606.9 million rather than the $528.7 million in the base
case. This revenue increase was reasonable because revenue losses due
to bypass should be less if less traffic is subject to bypass.

In the base case for the FCC model, each originating business access
minute yields .53 terminating access minutes. In contrast, the BCr
assumes each originating business minute produces one terminating
minute, which is a higher proportion of terminating bypass. Using this
increased BCR ratio of terminating minutes, the Fcc model produces
$458.9 million toward the revenue requirement rather than $528 million
in the base case or $606.9 million without terminating bypass. The loss
is consistent with greater bypass opportunities afforded by the BCR
assumption.

Banning Special Access Special access may create a revenue loss for LTCs because it permits cus-
tomers to reduce access costs without building a facility bypass system.
But it may also increase LTC revenues because its keeps some customers
on the LTC who otherwise would have built a facility bypass system. To
test the effects of special access on LTC revenues, we ran the rcc model
without permitting special access for interexchange access.

A review of the FCC base-case model indicates that bypass due to special
access creates revenue loss and that the $25 surcharge per special
access line is not replacing the loss. For example, in the base case $1567
million is lost to special access while the surcharge only generates $26.2
million. If special access between customers and interexchange carrier
facilities is forbidden and if we assume the restriction can be enforced,
these losses might be curtailed. The model suggests a prohibition on spe-
cial access would generate $624.4 million toward the nontraffic-sensi-
tive revenue requirement, which exceeds the base-case amount of $528
million. Furthermore, the prohibition on special access increases LTC
losses to facility bypass. In the base case, facility bypass creates $87.9
million in lost revenues, but if special access is prohibited the loss is
$84.4 million. Therefore, the prohibition of special access may decrease
LTC revenue losses. The absence of special access increases revenues
because more traffic reverts to the switched-access facilities rather than
transferring to facility bypass.

]
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LTC Charges Premium
Prices for Premium Services

Both the rcc and BCR models assume all forms of access provide identical
services. Under these conditions only costs affect the customer’s choice
of access. But the studies reported in appendix II and chapter 3 and dis-
cussions with our consultants indicate that LTC services may be superior
and even preferred. This preference might permit LrCs to charge cus-
tomers a price that is 10 to 25 percent over the price of other access
providers. To determine whether this preference might change the
extent of bypass, we developed two runs of the model. The first one
required a facility-based system to be 10 percent cheaper before it was
adopted and the second run required facility bypass to be 25 percent
cheaper. The 10-percent differential generated $528 5 million and the
25-percent differential produced $529.2 million. The small variation in
access revenues was caused by the fact that access traffic is concen-
trated in a few locations. Customers with a large volume of originating
traffic found facility bypass attractive even if they considered LTC ser-
vices superior. This suggests that if traffic actually is as concentrated as
suggested by the FOC and BCR assumptions, even technically inferior
facility bypass may create bypass losses.

Special Access Capacity Per
Line

Engineering studies of the capacity per special access line indicate the
capacity of a single line may not reach 3,000 minutes per month, the
figure used in the FCC model. To test the importance of this assumption,
we changed the capacity of a special access line to 2,000 minutes, the
assumption in the abbreviated BcCr study. This capacity change increases
the LTC nontraffic-sensitive revenues to $537.29 million, from a base
case of $5628 million. The net increase occurred for three reasons. First,
at the lower capacity, customers using special access needed more lines
to carry their calls, and this generated more revenues due to the $25-per
line surcharge. Second, because each special access line carried less
traffic, it became more expensive, therefore, some users decided to stay
with switched access which generated added LrC revenues. Third, some
special access customers switched to facility bypass to avoid increased
costs and this decreased revenue. Together the three effects increased
LIC revenues.

In practice both the BCR and FcC assumptions probably overestimate the
traffic that can be carried by a single special access line and underesti-
mate the traffic that can be carried by multiple special access lines For
example, Pacific Northwest Bell engineers estimate that a 208-line
bypass system would average 6,500 minutes per line per month while a
2-line system would average 372 minutes per line per month. Given

Page 139 GAQO/RCED-86-66 Telecommunications



Appendix IX
A Sensitivity Analysis of the FCC Model

these relationships, customers would tend to need more traffic to ini-
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this mcreased cost for small customers would deter adoption of special
access and permits LTC to earn higher switched access revenues. In con-
trast, large users need fewer lines, because each line carries more traffic,
and this decreases their need for special access lines. The decrease in
lines for large customers decreases revenues from a surcharge, but the
high costs per minute decreases incentives for smailer users to adopt
special access bypass which decreases special access revenues. The net
revenue effect of these different financial incentives for different size
customers is unclear. Both the rcc and abbreviated BCrR models cannot
address this 1ssue because their analyses are not detailed enough.

Increasing the Special In the Fcc model, the presence of special access bypass creates a revenue
Access Surcharge loss due to decreasing switched access revenue but some revenue is
acquired from the $25 surcharge on each special access line. Some
observers have suggested that an increase in the surcharge would limit
bypass revenue losses because it would discourage special access bypass
and generate more revenue if such bypass occurred. To test this possi-
bility, we mncreased the surcharge to $560 per line. The model generated
$554.7 million rather than the base case of $528 million. The revenue
increase suggests that special access even at a higher price remains com-
petitive with facility bypass. As a result, the model suggests an
increased surcharge can generate more revenues. In practice this may
not occur because large users who use a large number of lines need
fewer access lines than the model suggests, as discussed in the previous
subsection. Therefore, special access revenues may be overstated in the
FcC model because users need fewer lines.

Initiating a Residential In June 1986, FcC increased the single-line business and residential sub-

Subscriber Line Charge scriber line charge to $2 per line per month and continued the existing
$6 per-line charge for multiline businesses. To test the revenue effects of
such charges, we modified the rcc model to (1) explicitly include line
counts, (2) recognize the $2 per-line and $6 per-line charges, and (3)
assumed the existence of such charges would not cause subscribers to
drop off the system. The model generated $778.7 million in nontraffic-
sensitive revenues to meet the $750 million per month revenue require-
ment. The subscriber line charges provided $230.7 mullion of these reve-
nues and the remainder comes from usage charges.
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This implies a lower nontraffic-sensitive usage charge could still gen-
erate sufficient revenues for two reasons. First, even with no increase in
the use created by a decreased switched access charge, a lower charge
would generate sufficient revenues when added to sLC revenues. Second,
a lower nontraffic-sensitive usage charge would curtail bypass and
increase the quantity of switched access minutes. This, in turn, may
permit an even lower usage charge to generate sufficient revenues.

Banning Intrastate Bypass

In the base case, the FcC model assumes that both intrastate and inter-
state traffic can be carried over bypass services. Therefore, each loca-
tion has a greater tendency to bypass than it would have based
exclusively on interstate traffic. In addition, the model assumes state
and federal usage-sensitive access charges are equal. If one assumes
intrastate traffic under state jurisdictions will not be allowed to bypass
and that such a ban can be enforced by the state, the rcc model gener-
ates $620.8 million to meet the nontraffic-sensitive revenue requirement
which is more than the $5628 million in the base case. This increase
occurs because each site has less traffic that can bypass and many sites
find bypass is not justified for just interstate traffic. (Several state offi-
cials have told us that effectively banning intrastate access bypass is
very difficult.)

Conclusions

The sensitivity analysis proved that the FcC model was consistent with
theory, but important factors were not tested and these factors could
determine actual bypass in the future. These untested factors were:

The concentration of traffic and the extent to which the Fcc model over-
states or understates the degree of traffic concentration.

The extent to which nonaccess cost factors actually affect bypass.

The extent to which special access capacity per line varies with lines per
location and how this effects bypass

The time it takes customers to adopt bypass based on cost differentials
across access services.

The probable changes in future bypass service costs and how they will
affect bypass.

We should note that the FCC report also includes tests of various
assumptions, including the price elasticity of demand, different special
access costs, and the need to recover both nontraffic and traffic-sensi-
tive costs. The FCC’s sensitivity analyses as well as ours indicate the
model is shightly sensitive to some assumptions.
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Bypass Investigations/
Monitoring

Bypass Policy
Alternatives

This appendix summarizes the various initiatives that states are taking
to address the issue of bypass. We telephoned staff members from the
50 state public utility commissions as well as the District of Columbia
during the period June through November 1985. We asked for informa-
tion in several bypass-related areas, including (1) bypass investigations
that states had conducted at either the staff or commission level and (2)
policy alternatives that were being considered or adopted to address the
effect of bypass or competition on local telephone company revenues. In
addition, we reviewed current trade journals that provided information
on state telecommunications regulation.

Twenty-eight states reported that they were investigating or monitoring
bypass in various ways. Regarding investigations, seven states reported
that they have conducted a formal study or investigation of bypass,
while four states plan to conduct one. Nineteen states (including 3 who
conducted formal studies) indicated that they had investigated bypass
or were investigating it as part of rate cases or other proceedings

Ten states (including 1 that conducted a formal bypass investigation and
5 that have addressed bypass in other cases) are monitoring bypass in
various ways. Of these, seven states provided us details of their moni-
toring activities. One state, Kansas, monitored the number of lines dis-
connected from the local telephone company and found that users did
not appear to be discontinuing telephone company service. The
remaining six states have instituted some form of reporting require-
ments to monitor bypass. Missouri, North Carolina, and Wisconsin
require telephone companies to report to the commission when a major
customer bypasses or is likely to bypass In Florida, the Florida Tele-
phone Association requires telephone companies to report to the state
cormmission on their plans to address bypass. In Maine, the telephone
company has been requested to report what percentage of its customers
provide the majority of revenues as an effort to monitor potential
bypassers. In Utah, alternative providers of telecommunications ser-
vices are to report to the commission on the locations, capacity, and
sharing of their alternative services.

We asked states about both bypass policies and policies adopted in
response to competition, since bypass is often viewed as an outgrowth of
competition. The policy alternatives that states have considered or
approved generally fell under one of three broad categories (1) tanff
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restructuring, (2) streamlining regulatory processes, and (3) deregu-
lating services and/or altering regulations for shared or resold services.

Tariff restructuring involves changing the way local telephone compa-
nies recover costs for services they provide to customers. We found that
states generally are restructuring tariffs or considering their restructure
through the following rate structures. These include contract rates,
capacity charges, subscriber line charges, rate bands/flexible rate tar-
iffs, volume discounts, such as tapered rates or capped nontraffic-sensi-
tive contributions, and rate deaveraging

Streamlining typically decreases the amount of time needed to process
tariffs. States have also streamlined the regulatory process by reducing
the amount of tariff cost-support information required, eliminating rate-
of-return regulation, or relaxing quality of service standards.

Staff at state commissions also told us that they have deregulated spe-
cific telecommunications services or changed entry/exit regulations for
telecommunications providers. For example, a few state commissions
have determined that the provision of a certain service is no longer dom-
inated by the regulated telephone company and have deregulated this
service entirely, relying on the marketplace to determine its reasonable
price. Oregon has deregulated data transmission services and eventually
plans to deregulate all “competitive” services. Montana has deregulated
private line offerings, and lowa has deregulated Centrex services.

Furthermore, organizations such as shared tenant service providers
have applied to resell services or provide shared services. These service
providers can affect telephone company revenues because the services
concentrate and route users’ traffic within particular locales, thereby
offering an alternative to the local public-switched network. State Tele-
phone Regulation Report (11/7/85) provided the most recent informa-
tion on state actions regarding shared tenant services. According to this
report, 23 states have approved intrastate-shared tenant services, 15
states are currently considering it, 9 states and the District of Columbia
have not yet considered it, and 3 states have rejected shared services or
deemed them illegal.
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end of this appendix FEDERAL COMMUNICATIONS COMMISSION

Washington, D. C. 20554
APR 0 4 1985

OFFICE OF
MANAGING DIRECTOR

Mr. J. Dexter Peach

Director

Resources, Community and Economic
Development Division

U.S. General Accounting Office

Washington, DC 20548

Dear Mr. Peach:

Chairman Fowler asked that I respond to your letter of March 5, 1986
requesting our comments on draft report GAO/RCED 86-66, "Telecommunications:
Bypass of Local Telephone Companies."” Overall, we find that the report
reflects the views of the Federal Communications Commission. Three areas,
however, may need clarification.

1) The model referred to in Chapter 4 as "the FCC model" was contained in a
staff report issued by the Commission's Office of Plans and Policy (OPP) and
See comment 1 has never been endorsed or adopted by the Commission. The Commission issued

' an official report which concluded that "bypass is occurring mnow and will
continue to grow" (FCC 84-635, January 18, 1985), but did not reach specific
conclusions on the magnitude of present or future bypass. It would be more
accurate to refer to the model as "the OPP model."

2) The title of Chapter 4, "TIwo Models Overestimate Shortrun Interstate
Access Bypass Revenue Loss" may be misleading. The statement on Page 80 that
"Both models assume that all subscribers respond immediately to changing
access costs" 18 incorrect. The OPP model provided no estimates of shortrun
bypass and made no assumptions about the rate at which subscribers would
respond to changing access costs. It provided an estimate of the amount of
long run bypass that would occur if all other industry conditions remained the

I same as they were in mid-1984. The report itself stated that "a significant

amount”™ of time would be required for the bypass to occur (p. 46). The OPP

See comment 2 model evaluated by the GAO was one step in the process of building a more
sophisticated model that can combine bypass opportunities and changing

‘ industry conditions to forecast bypass quantities in both the short and the

long run.
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Mr. J. Dexter Peach 2,

3) The OPP model and many of the other studies reviewed in the GAQO report
See comment 3 were developed in early to mid-1984 and reflect the conditions at that time.
Because the industry is changing rapidly, the GAO report may not be an
accurate representation of the current conditions in 1986.

I hope this information is helpful to you. Should you need any further
information please call me.

Sincerely,

@WWO q M "‘A‘ e

“ Edward J. Minkel
Managing Director
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Advanna Commanta Feam tha Manading
AGVYRICe LOmMMONIS Tom ¢ Ranaging

Director of the Federal
Communications Commission

GAO Comments

The following are Ga0’s comments on the Federal Communications Com-

g letter dated Avnril 4, 1986
{ Y Apri 4, 1980,

1. We note in the report (pp. 17 and 53) that the FcC model was not
adopted by the Commission but is a staff paper issued by the Commis-
sion’s Office of Plans and Policy. For ease of reference, we discuss the
model throughout our report as the FCC model. As the Managing Director
stated in his comments, the Commuission issued an official report on
bypass. The staff paper was included in full as an appendix in that
report.

2. We agree that the model does not assume subscribers respond immedi-
ately to changing access costs; however, the model does assume cus-
tomers respond to changing costs in the long run. The model provides an
estimate of the amount of long-run bypass that would occur if all the
industry conditions remained the same. In other words, the model
assumes changing access costs provide incentives for customers to

chooge access ontions that minimize their costs. As a2 recult. we con-
€ access opuions tha 1Zz¢ thelr Costs. AS a result, we con

ARSS W oAuniRusAnd.

cluded 1n chapter 4 that the model overestimates actual bypass in the
short run and may underestimate long-run bypass. Where appropriate,
we have changed language to emphasize that the models suggest greater
bypass than would probably occur in the near future and that they were
intended to estimate potential bypass in 1984 if customers could have
fully adjusted to financial incentives to bypass. In addition, we have
changed the title of chapter 4 to ‘“Limitations of Two Models Used to
Estimate Bypass Revenue Loss.”

3. The rFcc model and the other studies we reviewed were the latest
available studies on bypass. We believe our report accurately reflects
the current telephone industry. We have closely followed each regula-
tory change and updated this report, as necessary, to keep it current.
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report text appear at the l BELL SOU TH

end of this appendix
l Robert T. Blau BellSouth Corporation l
Director  Regulatory Policy Analysis Suite 1000
1819 L St NW
April 5, 1986 Washington D C 20036
(202) 955-4618 !

: Mr. J. Dexter Peach
Director
Resources, Community and Economic Development Division
United States Government Accounting Office
washington, D.C. 20548

Dear Mr. Peach:

This letter 1s 1n response to your request for comment on
those portions of Chapter 4 of the Government Accounting Office's
(GAO) proposed report, Bypass of the Local Telephone Company,
which critique a September 1984 study, The Impact of Access
Charges on Bypass and Universal Service, that was prepared by
Bell Communications Research (Bellcore) under my direction. As
you know, your letter was addressed to me 1n my former capacity
as Director, Government Affairs at Bellcore., While I am now with
the BellSouth Corporation, your staff and I both felt it
appropriate that I respond to your request with the understanding
that the views expressed herein are my own.

In general, Chapter 4 of your proposed report presents a

fair and well reasoned critique of Bellcore's bypass models. I

also concur with the concluding section of the chapter and would

hope that these points might be highlighted 1in an executive

summary, along with a brief discussion of problems that publaic

i policy analysts have encountered in forecasting losses of local
exchange carrier (LEC) revenue to bypass.

With regard to those sections of Chapter 4 that address
specific limitations (1.e., simplifying assumptions) of the
Bellcore study I would only offer the following few observations.
First, and perhaps most important, the Bellcore study was not l
designed to predict how much bypass actually occurred 1in 1984 or
at any other point in the immediate future. Instead, the study
was 1ntended to establish a general understanding of potential
revenue losses that could result from bypass ~- with and without
the 1mplementation of so called subscriber line or end user
access charges., While 1t 1s true that the Bellcore study does not
address when those potential revenue losses might actually occur,
the omission of a time line does not mean that empirical
estimates contained in the Bellcore study are so uncertain as to
warrant dismissal by public policymakers.

As is true of any economic model, Bellcore's bypass models
do contain a number of simplifying assumptions. This was
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necessary because 1t 1s not possible to 1solate and quantify all

economic variables and behavioral considerations that might go I
1nto a telephone user's decision to bypass the public switched

telephone network. It also is true that simplifying assumptions

invariably reduce the accuracy (and, arguably, the usefulness) of I
empirical estimates that are derived from underlying models. The

gquestion, however, 1s not whether Bellcore's bypass and
associated revenue vulnerability estimates are completely free of
uncertalinty, They clearly are not. Rather, the proper question is
whether results contained 1n the Bellcore study are sufficiently
reliable as to provide policymakers a reasonable basis for
judging the public's interest in the implementation of end user
charges. Notwithstanding several valid criticisms of Bellcore's
study methods that are raised in Chapter 4 of your report, I
would submit that the analysis does meet the latter test of
reasonableness. This can perhaps best be illustrated by
addressing major limitations (i.e., simplifying assumptions) of
the Bellcore analysis that are cited in the proposed GAO report.
Having reviewed the points discussed below I would hope that you
and your staff might see fit to modify various statements
contained in Chapter 4 which imply that Bellcore's empirical
estimates of LEC revenue vulnerability are excessive and highly

uncertain,
See comment 1

#1. Customers 1mmediately and fully adjust to
changing (exchange) access prices in order to
minimize total access costs,

Now on p 61 On pages 79 and 8¢ of its report, the GAO correctly notes
that the Bellcore model assumes that if users can reduce their
telephone expenses by bypassing switched access services they
will do so. The report further notes that this assumption is not
always true because factors other than cost (e.g., reliability,
convenience of acquiring service from local telephone companies,
etc,) also influence -- and generally mitigate ~- a customer's
' incentive to bypass. As such, the GAO report concludes that
Bellcore's failure to account for non-cost factors has the
practical effect of overstating the bypass problem.

While the draft report is correct in pointing out that
incentives to bypass are not solely a function of cost, it does
not follow that Bellcore's estimates of potential LEC revenue
vulnerability are necessarily excessive. The reasons are twofold.
First, there 1s no question that opportunities to reduce
telecommunications costs by avoiding payment of per minute
carrier common line charges (and, hence, contributions to LEC
non-traffic sensitive costs) represent the single most important
cause of bypass, It also is apparent that, over time, potential
cost savings will represent an 1ncreasingly important motive to
bypass.
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l
Current ustomer attitudes notwithstanding
telecommunications and related data processing services are now
beginning and will continue to play an increasingly important
role 1n shaping the competitive strengths and weaknesses of a

wide variety of businesses that produce and market non-

telecommunications products and services. Simply put, as
1 v huy

s Ay Ainal £ £ A aa 4
individual firms find ways t0 increase their productivity by

making more cost efficient use of telecommunications and
information services, their competitors will have no choice but
to respond in kind or suffer losses of market share. Thus, a
business user's decision to bypass will turn not only on
potential cost savings that can be achieved through the use of
special access services or stand alone private networks, but also
on that user's need to remain competitive with rival suppliers.
The attached Harvard Business Review article, "How Information

Gives You Competxtlve Advantage,“ by M1chael E. Porter and Victor

o RPN e mae s 3 e ™ has ~F

E. Millar amyLLLch on the latter point and nay be of interest to

you and your staff.

In this same vein, 1t 1s worth noting that exchange access
charges represent over half of all costs that competlng
interexchange carriers incur in yx.O'v'luj.ug J.Ull\_d distance service.
Since the vast majority of these expenses stem from carrier
common line charges, long distance carriers as well as end users
obviously face incentives (and growing opportunities) to reduce
their operating costs by substituting speclal access services or
local private network capacity for switched access services which
continue to make heavy contributions toward local telephone plant
costs. Similarly, as competition between long distance carriers
intensi1fies these 1incentives to reduce expenditures will become l
that much stronger. And the 1mportance of cost 1n determlning the
degree of prdbb that occurs over time will become that much more
pronounced. As is recognized (albeit implicitly) on page 82 of
the report, AT&T's new SDN and MEGACOM service offerings are
illustrative of the latter phenomenon. Your staff might want to
amplify on the effects that heightened competition 1n lon
distance markets may have on bypass and potential LEC reven
losses at this point in the text,

-
(DLQ

U

Second, 1t is not true that all non-cost factors that
influence 1ncentives to bypass necessarlly mitigate potential
losses of LEC revenues. Clearly, some factors have such an effect
including, for example, managerial problems associated with
designing, 1nstalling and maintaining private telecommunications
networks. The same 1s true of preferences on the part of many
customers to simply "stay" with a well known and reliable
supplier, their local telephone company, for the sake of
convenience, Others factors, however, have the opposite effect. l
These include the 1nability of some LECs to satisfy customer
demand for integrating telecommunications and data processing
services 1into all purpose, customized information systems, By

terms of the AT&T consent decree, the Bell Operating Companies
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(BOCs) are not permitted to offer information or interexchange
long distance services or to manufacture telecommunications
equipment., Since all three lines of business represent integral
components of all purpose information systems, restricting the
BOCs from these markets will prevent the Bell companies from
satisfying customer needs, (especially those of large businesses)
and generally result in higher levels of bypass -- 1irrespective
of differences 1n the cost of alternative exchange access
services,

In short, while customer decisions to bypass local switched
access services are influenced by many factors, costs undoubtedly
represent the single most i1mportant consideration, Similarly,
since non-cost considerations have countervailing effects on
1ncentives to bypass, their exclusion from Bellcore's models does
not necessarily mean that our estimates of LEC revenue
See comment 2 vulnerability are excessive.

#2. Access markets are fully competitive because
: equal access exists and AT&T is free to offerx
all LECs or facility bypass access services to
1ts subscribers.

Now on p 62 I On pages 80 and 81 of the proposed GAO report, 1t 1s noted

that Bellcore's 1984 bypass study assumed that equal access

I services were available to all interexchange carriers which, at

that time, was obviously not true. The report further notes that

in those geographic markets (e.g., rural areas) which AT&T's

competitors do not serve, AT&T would not be 1nclined to bypass

LECs facilities because the lack of competition would provide no

1incentive to reduce the cost of providing long distance service.

The report then asserts that by assuming universal availability

of equal access and full competition 1n all long distance

markets, Bellcore's study effectively overstates potential LEC
| revenue loss to bypass.

With regard to the equal access assumption, 1t 1s of course
true that Feature Group D (equal access) exchange access service
was not available through all LEC end offices. It does not
follow, however, that Bellcore's failure to factor the transition
to equal access into its bypass model necessarily resulted 1in
flawed study results.

Again, the Bellcore study was not designed to estimate
actual revenue losses to bypass 1n 1984, Rather, the study
| focused on total potential losses that might result over time

under alternative exchange access charge plans. And since equal

access will become widely available through the balance of this
| decade, the assumption in question 1s entirely reasonable and

does not bias Bellcore's revenue vulnerability estimates in an
upward direction.
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See comment 3

As to the assumption of full competition, two points merit
consideration. First, with or without OCC discounts, price
competition in long distance service markets will increase
carrier incentives to bypass LEC switched access services. If,
for example, the O0OCCs were to maintain a discount on exchange
access services, AT&T would undoubtedly respond by reducing its
operating costs. It would do so by substituting special access or
stand alone bypass capacity for swltched access services, since
service and facilities bypass represent the only practical means
by which AT&T can accomplish significant and immediate reductions
1n 1ts overall costs of providing long distance service.

I1f, on the other hand, all long distance carriers were
required to pay the same charges for equal access services, the
0CCs would be that much more 1nclined to bypass Feature Group D
in an effort to maintain current cost advantages that they enjoy
over AT&T by virtue of discounted rates that are now in effect
for non-premium access services, In either case, as long as LEC
non-traffic sensitive costs are recovered through per minute
carrier common line charges to long distance carriers, heightened
price competition between those carriers will increase incentaives
to bypass on the part of both AT&T and the 0OCCs, irrespective of
whether the 0CCs continue to pay discounted exchange access
charges.

Second, 1t is true that AT&T's inclination to bypass will be
substantially less pronounced in markets were AT&T faces no
competition., Indeed, it is plausible that AT&T could attempt to
raise rates 1n rural markets in an effort to offset losses in
revenues that might result from more vigorous price competition
1in urban areas, Bellcore did not factor either possibility into
its study since that would have resulted 1n excessive speculation
on our part. Rather, 1t was simply assumed that all geographic
segments of the long distance market are potentially competitive
since any effort on AT&T's part to establish excessive rates in
captive markets would i1nvite competitors to enter those market
segments.

That competitive entry could occur is evidenced by the fact
that the BOCs marginal cost of providing competitive long
distance service 1n rural areas would be relatively low. The
reason is that, unlike the facilities based 0OCCs, the BOCs have
plant 1in place that could be used to provide interexchange
service., While the Bell Companies are now restricted from the
interexchange market by terms of the AT&T consent decree, the
Bellcore study implicitly assumed that these restraints would be
transitional 1n nature -- on expectations that the Department of
Justice and the consent decree court would eventually realize
that rural communities should not be denied the benefits of long
distance competition.
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#3. Cost calculations which may make facility
bypass appear unreasonably 1nexpensive because
the costs do not take 1into account the
limitations of some forms of facility bypass in
the short run.

Now onp 63 Page 83 of the proposed GAO report implies that the cost of
stand alone bypass systems that were used in the Bellcore study
are too low, largely because the study assumes that the
reliability of those systems need not be comparable to the public
telephone network. Had Bellcore used comparable service
reliability standards, the proposed GAO report submits that
ensuing bypass cost estimates would have been significantly
higher which, 1n turn, would have resulted in lower revenue
vulnerability estimates. In addition, Table 4 of the proposed
report suggests that facilities bypass cost estimates that are
reflected in the Bellcore study are excessively low because those
costs do not 1i1nclude any fixed costs associated with constructing
stand alone systems,

As is discussed at length in Appendix A, "Bypass
Technologies and Their Cost," the cost of stand alone bypass
systems that were used in the Bellcore study do, in fact, include
fixed capital costs and, as such, are not unreasonably low.
Indeed, these estimates were derived from interviews with
equipment manufacturers and were based on 1984 price lists.
Capital expenses reflected in Bellcore's bypass model were
expressed in terms of monthly carrying costs because such costs
represent the proper basis from which a user would calculate
savings that could be obtained from substituting private for
public telephone network capacity. Monthly carrying costs do, of
course, include fixed investment in stand alone systems in that
those costs contain a depreciation component as well as an
allowance for a return on up front investment,

| Regarding the question of service reliability, it is true
that stand alone or facilities bypass systems that are reflected
in the Bellcore study would not necessarily afford the same
degree of reliability (e.g., call blocking probability) that
would be available through the public telephone network.
Comparable reliability standards were not used for two reasons.
First, and most important, end users typically would have no need
to engineer facilities bypass systems to satisfy the same
technical reliability standards under which LECs operate. This 1s
because those users understand that they can turn to the public
telephone network for service i1in the event that a private network
fails. As such there is no need to incur the cost of adding
redundant backup capacity. Nor is it necessary to design private
networks to accommodate demand for capacity that might
materialize at some point well into the future. Should unforseen
channel requirements materialize, users always have the option of
turning to special or even switched access capacity to
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accommodate those needs until the capacity of that users's
private network is upgraded. Given this situation, facilities
bypass cost estimates that are reflected in the Bellcore study
are entirely reasonable, It also is apparent that those costs
tend to be relatively low because private systems are not
encumbered with the obligation of serving as a carrier of last
resort. Furthermore, as the draft GAO report quite correctly
observes, there is every reason to believe that technological
advancements will continue to reduce the cost of facilities
bypass systems over time.

See comment 4 #4, Resellers can and will be able to directly
access interexchange carriers and use the LEC
for local access without paying usage charges
to the LEC.

Now on p 65 On pages 92 and 93 of the proposed report, the poant is
correctly made that a significant portion of Bellcore's revenue
vulnerability estimates are attributable to tariff shopping and
resale, The report further states that losses due to resale may
be marginally high because the Bellcore model assumes that
resellers will be able to avoid payment of carrier common line
charges by simply not informing LECS that local access lines are
being used for long distance as opposed to local calls. This too
is true since the FCC is proposing to impose carrier common line
charges on certain types of resale operations. Because a
business customer could use local business services in lieu of
exchange access arrangements the potential for loss of access
revenues will clearly exist,

As is explained in the Bellcore study and acknowledged in
the GAO report, the latter assumption was made because LECs have
no way of knowing whether a local call between an end user and a
local reseller might be used in providing that user access to a
See comment § long distance network. While such arrangements are not allowed
under FCC rules there is no effective means of policing these
requirements. As a consequence, it is reasonable to assume that
such abuses will occur and should be reflected in any reasonable
estimate of potential losses of LEC revenues to bypass.

In closing, 1 would like to offer two additional
observations. First, your staff should be complemented for the
high degree of professionalism and objectivity that they have
displayed 1n preparing this report. While we have certainly not
agreed on all points, my discussions with Cathy Slesinger, Mitch
Rachlis, Rick Hale and other members of your organization have
been cordial, informative and, at all times, thought provoking.

As 1 am sure you appreciate, evaluating the bypass problem
1s no easy task even for those of us who work in the industry.
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That your staff has done such a thorough job in preparing those
sections of the report that I was asked to review 1s both clear
and, in my opinion, laudable. Hopefully, the GAO report will
improve the quality and substance of the public policy debate
over bypass and competition in the telecommunications industry.

Second, with regard to that debate, I would hope that at
some point in your final report, consideration might be given to
relationships between line-of-business restrictions that are now
embodied in the AT&T consent decree and incentives to bypass. I
raise this issue because too often public policy makers regard
bypass exclusively as a byproduct of federal and state regulatory
policies that provide for the recovery of non-traffic sensitive
costs through per minute carrier common line charges to long
distance companies and, ultimately to their customers. While
these policies clearly represent a primary cause of bypass, they
are by no means the only causal factor.

Fundamentally, bypass is a form of competition and should be
recognized as such. That being the case, any regulatory policy--
including the line-of-business restrictions in the AT&T consent
decree -~ which artificially constrain the ability of one
industry group from competing with others -- will obviously
encourage bypass. Such policies and restrictions also will do so
at the expense of economic efficiency, widely affordable local
telephone rates and universal consumer access to new
telecommunication/information technology and services. Given
growing Congressional interest in the practical effects of the
AT&T consent decree and the public's interest in full and fair
competition in telecommunications markets, I would think it
entirely appropriate to reflect these issues and concerns in your
final report.

If I can be of any further assistance in this matter, please
do not hesitate to call.

Sincerely yours,
JEN A

Robert T. Blau

Attachment
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GAO Comments

The following are GAO’s comments on Bell South Corporation’s letter
dated April 5, 1986. The Director of Regulatory Policy Analysis at Bell
South Corporation was previously Director of Governmental Affairs at
Bell Communications Research and was responsible for the bypass
model.

1. We agree that the BCR model deals with ‘“potential” bypass in 1984 if
customers had been able to fully adjust to financial incentives to bypass
Furthermore, we realize the model was not meant to be a forecast of
actual bypass at any particular point 1n time. We also agree the model
should not be dismissed by policymakers, as we noted in the conclusion
to chapter 4, the models ‘“provide policymakers significant insight into
potential LTC revenue shortfalls” and “continued dependence on usage
access charges for switched access may lead to irreversible revenue loss
due to bypass.” In the conclusion, we emphasize that BCR’s estimates do
not represent a forecast of actual bypass at any particular point in time.
However, because the model does not address bypass levels in the imme-
diate future, we believe that the revenue vulnerability estimates are
excessive and uncertain for the near future, a time period of concern to
policymakers.

2. We agree that cost is a major determinant of customers’ bypass deci-
sion. However, our results in chapter 3 indicate it 1s only one of the fac-
tors that determine customers’ access choices albeit an important one.
Thus, 1n the near future, noncost factors may decrease the extent of
bypass and the immediacy of revenue vulnerability However, in the
long run, we realize cost can become an increasingly important determi-
nant in custorers’ bypass decisions, as competition among telecommuni-
cations providers becomes more intense. In addition, we realize that the
AT&T consent decree limits Bell operating companies’ ability to provide
information, interexchange long-distance services or manufacture equip-
ment and that such limitations can restrict their ability to satisfy cus-
tomer needs.

3. We agree that in the long run, equal access and increased competition
create increased financial incentives to bypass as we note in the
chapter’s conclusion. However, the problem of revenue vulnerability 1s
also a short-run policy concern. In the immediate future, bypass may be
less than suggested by the model because the model’s assumptions,
including equivalent service and access charges from all common car-
riers, are not fully realized. Furthermore, the consent decree was meant
to forestall monopoly abuses by BoCs, and we made no assumption that
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it would be lifted and that Bocs would then be able to enter long-distance
interexchange markets.

4, We agree that current BoC obligations permit facility bypassers to use
BOC services 1n the event their own facilities fail or overload. Further-
more, we agree that the existence of these options permits bypassers to
construct less expensive or less reliable systems. In addition, we agree
that the Bocs’ cost may be higher since they serve as carriers of last
resort.

We also realize that BCR’s facility bypass system costs include carrying
charges for capital and operating expenses. Thus, our characterization
of facility bypass system having no fixed costs was incorrect. Appro-
priate corrections to chapter 4 have been made. However, BCR’s facility
bypass costs are lower than FcC’s facility bypass costs at low-volume
locations. Thus, our conclusion that BCR’s facility costs would lead to
more bypass than FCC's facility costs remains valid.

5. As noted in chapter 4, BCR's model assumes resellers can avoid carrier
common line charges and that such avoidance would lower their costs
and would increase potential bypass. We also noted that such avoidance
violates FCC rules and that policing such abuse could be difficult.
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Access Charges

A fee charged by the local telephone company to cover local exchange
costs directly associated with the origination and termination of long-
distance services.

Access Charge Decision

The Federal Communications Commission’s decision on the computation
and assessment of charges to cover local exchange costs associated with
the origination and termination of interexchange services.

Access for Interstate Long-
Distance Services

A service historically provided by local telephone companies to enable
subscribers to place interstate long-distance calls. Access for interstate
long-distance services may also be provided by bypass facilities or
services.

Bell System

The pre-divestiture structural organization of American Telephone and
Telegraph Company and its subsidiaries.

Bell Operating Companies

Twenty-two local telephone companies that provide local and intrastate
long-distance service and were part of the former Bell system.

Bypass

+

The transmission of telecommunications messages that do not use the
facilities or services of the local telephone company which are available
to the general public, but that could use such facilities.

Cable Television

A telecommunications technology which sends signals along coaxial
cables from a single source (the headend) to many locations. Cable tele-
vision is primarily used to transmit television programming to sub-
scribers but may also be adapted to provide two-way voice and data
communications services.

Capacity Charge A tariff structured to include a flat (nonusage) access charge levied on
long-distance carriers based on their relative traffic capacity.
Capped Nontraffic- A tariff which limits or caps the amount of nontraffic-sensitive costs

Sensitive Contributions

paid by a large subscriber.
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Cellular Mobile Radio

A form of portable telephone service which allows mobile radio tele-
phones both to initiate and to receive calls. Cellular mobile radios
operate in geographical units called cells. Each cell is assigned its own
set of radio channels or frequencies in the radio spectrum and 1s served
by 1ts own low-powered transmitter and receiver, preventing interfer-
ence between neighboring cells and enabling cells sufficiently far apart
to use the same radio frequencies.

Central Office (Switching
Center)

A local telephone company facility which houses the switching system
and related equipment that interconnect telephone calls for users in the
immediate geographic area.

Centrex

A telecommunications service switched at the local telephone company
which provides special features such as calling within an intracompany
location by dialing only a few numbers. Like local exchange service,
Centrex enables users to originate and recetve calls within a defined
calling area and to gain access to the long-distance network.

Circuit

A two-way communications path.

Coaxial Cable

A form of cable which increases the carrying capacity of ordinary com-
munications cable. It is composed of an inner wire surrounded by a
hollow cylindrical tube with layers of insulation between them. Signals
travel between the inner wire and the outer tube and do not radiate
outside the cable.

Common Carrier

A company, organization, or individual providing wire or electronic
communications services for hire.

Contract Pricing

A taniff which allows telephone companies selectively to contract with
large users for specialized services.

Customer Premises
Equipment (Terminal
Equipment)

Devices, ranging from simple telephones to computers, that are located
on the customer’s premises and are used to send or receive information
over the telephone network.
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Digital Termination System A microwave system approved by Fcc for operation as a common carrier
service since 1981 which provides two-way transmission high-speed,
computer-based messages in local areas using a central point which can
transmit and receive information from multiple locations.

Divestiture The compulsory transfer of title or disposal of interests (such as stock in m
a corporation) upon government order. The 1982 Modification of Final
Judgment required American Telephone and Telegraph, among other
things, to divest itself of the 22 Bell operating companies.

Docket The record of a proceeding which is assigned a docket number for
administrative control purposes.

Domestic Satellite Carrier A carrier that provides intercity communications services within the
United States via a domestic communications satellite.

Earth Station An antenna, often saucer-shaped, electronically equipped either to
receive signals from satellites, transmit signals back, or do both.

Economic Bypass A form of bypass whose economic cost and price is lower than the eco-
nomic cost of an equivalent telephone company service.

)

Economic Costs The actual costs of providing a service.

End-To-End Bypass Customer-owned or provided communications systems that transmit
messages which pass through neither the local exchange nor inter-
exchange carrier facilities.

Enhanced Carrier A carrier that leases circuits from telecommunications common carriers
and then adds special services, such as computer services, before selling
the use of the circuits to a final user.
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Facility Bypass

A form of communications which does not use local telephone company
facilities. Facility bypass may be provided by the interexchange carrier,
the customer, or a third party other than the local telephone company.

Flexible Pricing

A tariff permitting telephone companies to establish a range of rates for
telephone service so that the company can set its prices to meet market
conditions.

Fiber Optics

A cable-based communications technology which relays signals by tiny
lasers through hair-thin strands of glass and is well-suited for carrying
large quantities of information.

Fixed Costs

Costs that do not vary with usage. According to FCc, these costs are
synonymous with nontraffic-sensitive plant costs.

Independent Telephone
Company

A firm which is not affiliated with AT&T or the Bell operating companies
but 1s the designated established carrier for the provision of telecommu-
nications common carrier service in a specific geographic area.

Inside Wiring

Wiring that connects pieces of telecommunications equipment within a
building or a complex of buildings.

Interexchange Carrier

A provider of telecommunications long-distance service.

Interstate Service

Telecommunications services offered between states. Such service cur-
rently falls under FcC’s jurisdiction.

Intrastate Service

Telecommunications services offered within the boundaries of a state,
including both local and long-distance services. Such service currently
falls under the jurisdiction of state regulatory commissions.

Jurisdictional Separations
Procedures

The procedures for dividing the cost of telephone company facilities and
services between interstate and intrastate jurisdictions.
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Lifeline Service

A specially priced local exchange service that has been specifically man-
dated by a state legislative or regulatory body for the purpose of pro-
viding telephone service to low-income households.

Local Area Network

A network designed to provide facilities for user communication within
a defined building or plant and which does not necessarily use public
network facilities.

Local Access and Transport
Areas

Geographic regions which represent the post-divestiture service areas of
the 22 Bell operating companies.

Local Exchange Service

A telephone service for single-line business and residential customers
that provides customers with the ability to originate calls within a local
calling area, receive incoming calls, and obtain access to the long-dis-
tance network.

Local Loop

The communications channel connecting a subscriber to a central office.

Long-Distance Service

Long-distance telecommunications service, as distinguished from local
telephone service. It includes both intrastate and interstate long-dis-
tance service.

Long Run

The time period for production in which the producer can alter the
quantity of all inputs to production. For example, in the long run, a com-
pany can hire new workers, adopt new technologies, or increase its plant
size. This is in contrast to the short run, when one or more inputs to
production are fixed.

Message
Telecommunications Service

A long-distance communications service permitting subscribers to local
exchange service in separate areas to establish two-way telecommunica-
tions on a message-by-message basis.
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Measured Local Service

A method of pricing local telephone service based on the number, the
duration, the time of day, and the distance of calls within the local
exchange area instead of by a flat all-inclusive rate.

Microwave

A communications system which relays both voice and data signals
through space by using dish-shaped antennas placed on towers or
building rooftops.

Modification of Final
Judgment

A judicial settlement ending the federal government’s 1974 antitrust suit
against AT&T, Bell Telephone Laboratories Inc., and Western Electric
Company Inc.

Natural Monopoly

A market situation in which it is considered to be more efficient and
economical for a product or service to be provided by a single firm
under regulation, than by two or more competing firms.

Nontraffic-Sensitive Costs

According to Fcc, these are costs which do not vary with usage. Such
costs are concentrated in the local loop, inside wiring, and customer
premises equipment.

Other Common Carrier

Any carrier authorized by FcC to provide interstate telecommunications
services in competition with the established carriers.

Penetration Rate

The percent of the residential population with a household telephone.

Private Branch Exchange

A private switching system, usually located on the customer’s premises,
that directs telephone calls internally or to external networks such as
the public telephone system.

Private Line Service

A communications link between two or more designated points set aside
for a particular customer’s exclusive use.
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Publié Switched Telephone
Network

The public telephone system, including the telephones, local lines, local
exchanges, trunk lines, and long-distance facilities, that interconnects
users’ calls over a communications network

Rate-of-Return Regulation

A method of regulation allowing a regulated firm to earn revenues equal
to its cost of service, including a fair return to stockholders and bond
holders. Such regulation attempts to prevent firms from receiving
monopoly profits but still allows them to attract new capital.

Rate Averaging

Charging all calls of equal distance and duration at the same time of day
at the same rate.

Rate Deaveraging

Charging two calls of equal distance, duration, and time of day at dif-
ferent rates.

Resale Carrier

A carrier which leases circuits from a telecommunications common car-
rier and resells them to individual users for a profit.

Resale

Lease of a telephone company service by an entity at a flat fee to resell
sporadic use of that line to users normally too small to enjoy volume
discounts.

Revenue Pool

A group of companies that aggregate all revenues earned by the compa-
nies and allocate these revenues among the members of the group. The
revenues allocated to any particular company need not reflect either its
own costs or the revenues it contributes to the group.

Revenue Requirement

As it relates to regulated telephone companies, the amount of money the
company is authorized to collect for selling an estimated amount of ser-
vices. Revenue requirement is by definition the total cost to the tele-
phone company of providing the service, including operating expenses,
depreciation, taxes, and authorized earnings on assets.
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Satellite

An earth-orbiting communications system which receives radio signals
from earth stations and retransmits these signals back to other earth
stations.

Sensitivity Analysis

A method of analyzing key assumptions or parameters in a simulation
model to determine how such variations change the results of the model.

Service Bypass

A form of bypass which connects customers to the long-distance facili-
ties of interexchange carriers through the use of local telephone com-
pany private lines.

Shared Tenant Services

The sharing of a telephone company’s services by tenants through the
use of a private switch which concentrates and routes tenants’ local and
long-distance calls.

Short Run

The time period for production in which one or more inputs to produc-
tion are fixed. For example, in the short run, a factory has a fixed size.

Special Access

A service that provides users nonswitched access to local telephone
company facilities over dedicated private lines. Special access services
incur a specified charge that is independent of usage and allow users to
access long-distance carriers without paying a contribution to the
switched portion of the local telephone company.

Specialized Common Carrier

A carner which provides intercity private line service in competition
with the established carriers.

Stranded Investment

Telephone company plant that is left unused because customers reduce
their telephone company services. Stranded investment may result in
higher prices to those customers who continue to purchase telephone
company services, since the cost of the plant must be spread over fewer
users.

Subscriber Line Charge

A monthly charge associated with a residential or business line paid by
the subscriber 1n order to cover local exchange costs associated with the
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origination and termination of interexchange services. This charge has
also been referred to as the customer access line charge or the end user
charge.

Subscriber Plant Factor

The allocator that until recently was used to assign nontraffic-sensitive
plant costs to the interstate jurisdiction.

Switched Access

Telecommunications services which provide users access to local and
interexchange carrier facilities and usually incur charges based on level
of use. Most switched access services provide a contribution to the local
telephone company’s rate base.

Tapered Rates

A form of volume discount which allows telephone companies to charge
large users at a declining rate as users’ purchased quantity increases.

Tariff

A tariff is a statement filed by a telecommunications common carrier
with the appropriate public regulatory agency (state or federal) that
describes the service it offers and lists a schedule of charges and condi-
tions for using that regulated service.

Teleport

A telecommunications system that integrates multiple technologies to
concentrate and route users’ local and long-distance calls.

Tie Line

A dedicated service used to link on a continuous basis, two or more pri-
vate branch exchanges.

Trunk

A high-capacity communications channel connecting switching centers
or exchanges.

Traffic-Sensitive Costs

According to FCC, these costs vary according to usage. Such costs are
concentrated in the switches and trunk lines of the local telephone com-
pany plant.
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Uneconomic Bypass A form of bypass whose economic cost is higher but whose price 1s
lower than the economic cost of an equivalent telephone company
service,

Universal Service The public service goal to make telephone service available to all people

in the United States at a reasonable price.

Volume Discount A tariff which allows telephone companies to charge large users at a
decreased rate for the purchase of specified levels of service.

Wide Area A telephone service which allows a subscriber to make calls to specific
Telecommunications Service 8eographic areas for a rate based on volume and time-of-day but gener-
ally less than that charged for message telecommunications service.
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